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There are nine identical balls, one of which 1s heavier than the other eight. What 1s the least
number of weighings. using a two-pan balance, needed for defimtely identifying the heavier
ball?

(1) One

(2) Two

(3) Three

(4) Four
Options:

1573806361, 1
1573806362, 2
1573806365, 2
1573805364, 4

Question Number : 1 Question Id : 1879801741 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1573806361, 1
1873808362, 2
1573806363, 3
1573806364, 4

Question Number : 2 Question Id : 1879801742 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



The number of triangles in the figure 1s

(1) 9
(2) 10
(3) 11
(4) 12
Options:
1879806965, 1
1879806966, 2
1879806967, 3
1879506968, 4
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Correct Marks: 2 Wrong Marks: 0.5
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(1) 9
(2) 10
(3) 11
(4) 12
Options:
1279806965 1
1279806966, 2
1879806967, 2
1879306968, 4

Question Number : 3 Question Id : 1879801743 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

The difference, the sum and the product of two integers are in the proportion 1:3:10. The two
mtegers are:

(1) 3.9

(2) 2.5

(3)  5.10

(4)  3.10
Options:

1873806369, 1
1873808970, 2
1873806371, 3
1573806972, 4
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(1) 3.9

(2) 25

(3) 510

(4)  3.10
Options::

1573806365, 1
1873806370, 2
1573808371, 2
1873808372, 4

Question Number : 4 Question Id : 1879801744 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

In a population of 900, the number of married couples 1s as much as the number of singles.
There are 100 twins of which 50 twins are singles. The population has 400 females in all. What
15 the number of married persons?

(1) 325
(2) 600
(3) 250
(4) 300
Options:

15738083973, 1
1873806374, 2
18738063975, 3
1573806376, 4

Question Number : 4 Question Id : 1879801744 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 325
(2) 600
(3) 250
(4) 300
Options:

1573808373, 1
15738063974, 2
1873806375, 3
1573806376, 4

Question Number : 5 Question Id : 1879801745 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

In a certain cipher language ‘BIKE’ 1s coded as “YFHB’ and “CAR’ 1s coded as *ZXO’ then
‘SCOOTER’ can be coded as

(1) TAPPIYB

(2) PYVVAH]

(3) PZLLQBO

(4) JZKKMCO
Options:
1573806377, 1
1573806375, 2
1873808973, 2
1573808330, 4

Question Number : 5 Question Id : 1879801745 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) TAPPIYB
(2) PYVVAHT

(3) PZLLQBO

(4) JZKKMCO
Options:
1879806977, 1
1879806978, 2
1879806979, 3
1879806980, 4

Question Number : 6 Question Id : 1879801746 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

Quantity 1

Value

o Quantity 2

Year

The trends of two quantities over five years are shown in the graph. Which of the following are
valid inferences?

A The mean values of the quantities are nearly equal
B. The vanations in the two quantities are nearly equal

C. Quantity 1 varies less over the given period as compared to Quantity 2

(1) Only A is true

(2) Only B is true

(3) A and C are true

(4) A and B are true



Options:

18798069581, 1
187398063932, 2
1879806983 2
153798069284 4

Question Number : 6 Question Id : 1879801746 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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1873806981 1
1873808982, 2
1573806385, 2
1573806354, 4

Question Number : 7 Question Id : 1879801747 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
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Correct Marks: 2 Wrong Marks: 0.5



Which among the following diagrams can represent the relationships between houses, offices
and buildings?
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(3)

(4)

Options:

15879806985 1
1879806986, 2
1879806987, 2
18798063938 4

Question Number : 7 Question Id : 1879801747 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
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Options:

1879806985 1
1879806986, 2
1873806937, 2
187398063988, 4

Question Number : 8 Question Id : 1879801748 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

Consider a location on the Earth where the Sun 1s overhead at noon. Compared to its shadow at
10.00 AM, the shadow of a tower at 4.00 PM would be

(1) twice longer

(2) three times longer

(3) four times longer

(4) eight times longer

Options:
18738065939 1



1873808330, 2
1573808331, =
15738063992, 4

Question Number : 8 Question Id : 1879801748 Question Type: MSQ Option Shuffling : No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879806989 1
1879806930, 2
1879806991, 2
187398069392, 4

Question Number : 9 Question Id : 1879801749 Question Type: MSQ Option Shuffling: No Display Question Number : Yes Single
Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A girl 1s running at constant speed to catch a bus whuch 1s stationary. Before she reaches the
bus, the bus leaves and moves with a constant acceleration. Whach one of these graphs
describes the situation correctly?
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Options:

1873806333, 1
1873808994, 2
1873806395, 3
15738063936, 4
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1879806993 1
1879806994 2
1879806935 2
187398069396, 4

Question Number : 10 Question Id : 1879801750 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A dart 1s randomly thrown at a circular board on which two concentric rings of radu R and 2R
having the same width (width much less than R) are marked. The probabality of the dart lutting
the smaller ring 1s

(1) twice the probability that 1t huts the larger nng.

(2) half of the probability that 1t hits the larger nng.

(3) four times the probability that it uts the larger ring.

(4) one-fourth the probability that 1t huts the larger ring.

Options:

153792069497, 1
1879806998 2
1879806999, 3
1879807000, 4

Question Number : 10 Question Id : 1879801750 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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18738083937, 1
1573808995, 2
1873808393, 3
1573807000, 4

Question Number : 11 Question Id : 1879801751 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



The length of a rod 15 measured repeatedly by two persons. Person A reports the length to be
1002 = 1 cm wlule person B reports the length to be 1001 + 2 em. It 15 known from a more
reliable method that the length 1s 1000.1 = 0.5 cm. Which one of the following statements 1s
correct?

(1) Measurements made by B are less accurate, but more precise, compared to those by A

(2) Measurements made by A are less accurate, but more precise, compared to those by B.

(3) Measurements made by B are more precise and more accurate, compared fo those by A.

(4) Measurements made by A are more precise and more accurate, compared to those by B.
Options:

15738070011
187380700z, 2
1873807003, 3
1573807004, 4

Question Number : 11 Question Id : 1879801751 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879807001 1
1879807002, 2
1879807003, 3
18739207004, 4

Question Number : 12 Question Id : 1879801752 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Seven chairs numbered 1 to 7 are placed around a round table. Starting from chair number 5, a
person keeps going around the table anticlockwise. After crossing 41 chars, the person will
reach the chair number

(1) 1
(2) 3
(3) 5
(4) 7
Options:

1873807005, 1
1873807008, 2
1873807007, 2
1573807008, 4

Question Number : 12 Question Id : 1879801752 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 1
(2) 3
(3) 5
(4) 7
Options:

187ag0yons. 1
1873807008, 2
1873807007, 2
1873807008, 4

Question Number : 13 Question Id : 1879801753 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A B, C and D are four consecutive poimnts on a circle such that chords AB=BC=CD=10.0 cm
and DA = 20.0 cm. The radius of the circle (in cm) 1s

(1) 10.0

(2) 1042

(3) 1043

(4) 20.0
Options:

18738070039, 1
1573807010, 2
1873807011, 2
1573807012, 4

Question Number : 13 Question Id : 1879801753 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

ABC 3R D &9l 00 & IR HAFG fdg © forddl w@g AB=BC=CD=10.0 HcrHex

IR DA=200 WEHIEY T | g0 &1 faea (HEmee H) Far grf?

(1) 10.0

(2) 1042

(3) 1043

(4) 20.0
Options:

18738070039, 1
187as07010,. 2
1873807011, 2
1573807012, 4

Question Number : 14 Question Id : 1879801754 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A tells B, “I could be wisiting you on any day in the next two months and you must give me
gold coins of as much total weight in grams as the number of days that would elapse from
today”. If gold coins are available m integer gram weights, what 1s the least number of coins
with which B can meet A’s demand on any day?

(1) 31
(2) 7
(3) 6
(4) 13
Options:

18738070121
1573807014, 2
1873807015, 2
1573807016, 4

Question Number : 14 Question Id : 1879801754 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 31
(2) 7
(3) 6
(4) 13
Options:

18738070121
1573807014, 2
1873807015, 2
1573807016, 4

Question Number : 15 Question Id : 1879801755 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A move of a coin 15 defined as crossing any number of points mn a straight line on the 4 x 4 gnd
(horizontally, vertically or diagonally). What 1s the least number of moves in which a con,
starting from the indicated position, can cover all nine pomnts within the marked square?

(1) four

(2) five

(3) S1X

(4) seven
Options:

187ag0y01y. 1
187380701E. 2
1573807018, 2
1873807020, 4

Question Number : 15 Question Id : 1879801755 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) TN
(2) o=
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(4) |1
Options:

1873807017, 1
1573807018, 2
1873807018, 2
1873807020, 4

Question Number : 16 Question Id : 1879801756 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



The graph below shows the rainfall and temperature at a place over one week. Which day of the
week would feel the most hunud?

30°C = + 100 mm
)
. =
3 -
o S2
@ =
8 s
Al
20°C + + 10 mm
M T W T F SS
(1) Monday

(2) Wednesday
(3) Thursday

(4) Saturday

Options:

1879207021 1
1879807022, 2
1879807023, 2
1879807024 4

Question Number : 16 Question Id : 1879801756 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879207021 1
1879807022, 2
1879807023, 2
1879807024 4

Question Number : 17 Question Id : 1879801757 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5

The difference between the squares of two consecutive integers 15 408235. The sum of the
numbers 1s

(1) 16324

(2) 27061

(3) 180235

(4) 408235
Options:

1873807025 1
1573807026, 2



1873807027, 3
1573807028, 4

Question Number : 17 Question Id : 1879801757 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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(1) 16324

(2) 27061

(3) 180235

(4) 408235
Options:

18738070251
1573807026, 2
1873807027, 3
1573807028, 4

Question Number : 18 Question Id : 1879801758 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Find out the next figure in following sequence?

b a
N ?
d
‘ a
(1)
d
a d
b c
d
(3)
b c
Options:

187380702591
1573807030, 2
1873807021, 2
1573807022, 4

Question Number : 18 Question Id : 1879801758 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

1879807029 1
1879807020, 2
1879807021, 2
18798070322 4

Question Number : 19 Question Id : 1879801759 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



A partially filled hour glass has water falling from the upper bowl to the lower bowl. Which of
the following statements 1s correct?

(1) The level of water rises in the lower bowl] at the same rate as the fall in the upper bowl

(2) The level of water nises in the lower bowl at the half rate as the fall in the upper bowl

The rate of increase in the volume of water in the lower bowl 1s the same as the rate of

(3) decrease in the upper bowl
(4) The area of top surface of the water column 1s the same 1n both bowls at all imes
Options:

1873807033 1
1873807024, 2
1573807035, 2
1573807036, 4

Question Number : 19 Question Id : 1879801759 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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Options:

15738070331
18738070324, 2
1573807035, 3
18738070326, 4

Question Number : 20 Question Id : 1879801760 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5



Exanune the following statements:

a. Fat cells normally produce hormone A 1n proportion to the amount of fat. Obese
individuals, however, have lower than normal levels of hormone A

b. Hormone A reduces food intake

Which among the following 15 a valid inference based on the above statements?

(1) Impaired production of hormone A causes obesity

(2) Impaired action of hormone A causes obesity

(3) Obesity results into low levels of hormone A

(4) Excess food intake causes depletion of hormone A
Options:

18738070371
1873807038, 2
1573807033, 2
1873507040, 4

Question Number : 20 Question Id : 1879801760 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 2 Wrong Marks: 0.5
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1879807037, 1
1879807038, 2
1879807039, 3



1873807040, 4

Part E Mathermatical Sciences

Section Id : 18798044
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Question Shuffling Allowed : Yes

Question Number : 21 Question Id : 1879801761 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 WrongMarks: 0.75

Let (x,),=; De a sequence of non-negative real numbers. Then, which of the following 15 true?

(1) liminf x, =0 = limx2 = 0
(2) limsup x, = 0 = limxZ =0

(3) liminf x,, = 0 = (xp )1 15 bounded

(4) liminf x7 > 4 = limsup x, > 4
Options:
18738070411
1872807042, 2
1879807043, =
1873807044, 4

Question Number : 21 Question Id : 1879801761 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
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(1) liminf x, = 0 = limxZ = 0

(2) limsup x, = 0 = limxZ =0

(3) liminf x, = 0 = (X, )2y THAZ &

(4) liminf x7 = 4 = limsup x, > 4
Options:
18795070411
1879807042 2
1872807042 2
1579507044 4

Question Number : 22 Question Id : 1879801762 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Which of the following sets 1s countable?

(1) The set of all functions from @ to Q@
(2) The set of all functions from @ to {0, 1}

The set of all functions from @ to {0, 1}

(3) which vanish outside a finite set

(4) The set of all subsets of
Options:
1879507045 1
1879807046 2
1879807047 2
18728070458 4

Question Number : 22 Question Id : 1879801762 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



T Te==at  F-a7 T 22

(1) Q& Q TF F TqF FHATT FT A=

(2) Q # {0, 1} TF & T TeA] & =94

(3) Q ¥ {0, 1} T I 94 AT HT =4, AT T AT =9 & qIg7 7 g A7 ¢

(4) N % T SUT=a41 & T=9
Options:
1879307045, 1
1879807046 2
1879807047, 3
1879807048 4

Question Number : 23 Question Id : 1879801763 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Let < be the usual order on the field R of real numbers. Define an order < on R? by
(a,b) = (c,d)if (a <c),or(a=candb = d). Consider the subset
E= [(i 1-— i) ERLnE M}. With respect to < which of the following statements 1s true?

(1) inf(E) = (0, 1) and sup(E) = (1,0)
(2) inf(E) does not exist but sup(E) = (1, 0)
(3) inf(E) = (0, 1) but sup(E) does not exist

(4) Both inf(E) and sup(:E_} do not exist

Options:

1879807049 1
1879807050, 2
1879807051, 2
18739807052, 4

Question Number : 23 Question Id : 1879801763 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



FTEATE TN & A (hie=) RUT < & O SiEe 7 | R2 9 UF A= < H
TaTT # F (a,b) < (c,d) 2 (a < ¢), T (a = c TIT b < d). ITIT=T

E={(31-2) e R%n e N} uv f=me a1 et # & -1 ot < % ek & arer 2

(1) inf(E) = (0, 1) @47 sup(E) = (1,0)
(2) inf(E) T AAfea 92l g, T5q sup(E) = (1,0)
(3) inf(E) = (0, 1) 9%q sup(E) & A*aT 7el ¢

L

(4) inf(E) 74T sup(E) SM1 &7 sAftdoT 9g1 g

Options:

1873807049 1
18739807050, 2
1879807051, 2
1879807052, 4

Question Number : 24 Question Id : 1879801764 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

What 1s the sum of the following series?

(ﬁ T z:-a) + (zzi-laz t 23%33} T (zf:-ls“ + z“+11-3“) +

3
SON-
3
2 =
3
3 =
3
(4) Te
Options:
18792070531
1879807054 2
1879807055, 2
1879807056, 4

Question Number : 24 Question Id : 1879801764 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



T+ =oft &7 AT 7T 22
(i + 2:-3) + (zzi-lsz + 23%32} tot (2:3“ + z“+11-3ﬂ) +

3
(1) z
3
2 =
(2) 10
3
(3) 2
3
(4) e
Options:
1879807052 1
1879807054, 2
187980705, =
1879807056, 4

Question Number : 25 Question Id : 1879801765 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let X R be an infimite countable bounded subset of K.
Which of the following statements 1s true?

(1) X cannot be compact

(2) X contains an interior point

(3) X may be closed

(4) closure of X 1s countable
Options:
18792207057, 1
1879807055, 2
1879807059 2
1872807060, 4

Question Number : 25 Question Id : 1879801765 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



I X < R & R & A9, T, THEZ STEH=99 AT a1 W51 T FI9F A7 797 a7 22

(1) X dgd agl gr ashar g

2) X wmaatw Az aftT 2

(3) X Aded g 99T g

(4) X T WA AT g
Options:
18738070571
1873807058, 2
1573807053, 2
1573807060, 4

Question Number : 26 Question Id : 1879801766 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let E = E |n € F'J}_ For each m € N define f,;: E — R by

: . . 1
cos(mx) ifx =—
. : m

e 11
fm(x) = 0if —— <x<—
xif x =
m+10

Then which of the following statements 1s true?

(1) No subsequence of (f;,;, ) m=1 converges at every point of E

(2) Every subsequence of (f,,, ) ;= converges at every powt of E

There exist infintely many subsequences of (f, ),,=1 Which converge at every

(3) pomt of E
(4) There exists a subsequence of (f, )m=1 Which converges to 0 at every point of E
Options:

1573807061, 1
1873807062, 2
1573807063, 3
1873807064, 4

Question Number : 26 Question Id : 1879801766 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



7 E = (2 | n e N|asft m e N & R f,: £ — RT o sre oo 57

cos(mx) ifx =—

m
. 1 o o 1
fm(x)=+<0if T X<
. f R 1
xif x = ——

9 99T F T I A7 797 77 22

(1) (fo) oy T FE S0 SUTHT E % T g 0e sfsrafed 7 2mam

(2) (fi )=y T T0TE IUTHT E & T T2 77 SAfad grar g
(3) (fin)mey o A0 9gd IUTHA g o1 E & Tod (4945 92 AT9A0T 2id 2

(4) (fr)m=1 T IITTHA g AT E & ToA® (45 9% 0 H AT grar g
Options:
1879207061 1
1579807062, 2
1879807063, 2
1879807064, 4

Question Number : 27 Question Id : 1879801767 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Let My(R) be the space of all (4 x 4) matrices over K. Let

W = {(ﬂz‘j} € My(R) | z

Then dim(W) 1s

a;; =0,fork =2,3,4,5,6,7, 8}
i+j=k

(1) 7
(2) 8
(3) 9
(4) 10
Options:

1873807065, 1
1573807066, 2
1873807067, 3
1573807068, 4

Question Number : 27 Question Id : 1879801767 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 3 Wrong Marks: 0.75
My (R) T R 97 T (4 x 4) A1 6 GA(E AT A «

W= {{ﬂz’j} € My(R) | Z

a; = 0,84k = 23,4,5,5,?,8%1%117,}

i+j=k
a9 dim(W) gRit
(1) 7
(2) 8
(3) 9
(4) 10
Options:

1573807065, 1
1573807066, 2
1873807067, 3
1873807068, 4

Question Number : 28 Question Id : 1879801768 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

2 0 5
LetA = ( 1 2 3). The system of linear equations AX = ¥ has a solution

-1 5 1
x-\.
(1) only for ¥ = ('D ) reER
0

o
(2) only for ¥ = (3) yER
0.

0
(3) only for ¥ = (}) y,zER
z,

(4) forall ¥ € R®
Options:
187922070639, 1
1879807070 2
1879807071, 2
1879807072 4

Question Number : 28 Question Id : 1879801768 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 3 Wrong Marks: 0.75

2 0 5
qﬁg=(1 2 S)EWT%?WT” MFTTAN =V FgAE
-1 5 1

(1) :GlﬁlTrf?=(- ),xem%ﬁﬁq

o o=

{]-\.
(2) EEERE (_1-‘); y € R& fom
0.

0
(3) EEE] ?z(gr);uzem?ﬂiﬁq
e

(4) Tt v € R? & foro

Options:

1879807069 1
18739207070, 2
1879807071, 2
1879807072, 4

Question Number : 29 Question Id : 1879801769 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Fort € R, define

1 t 0
M(t) = (1 1 z—z)_
0 1 1.

Then which of the following statements 1s true?
(1) det M(t) is a polynomial function of degree 3 in t
(2) detM(t) =0forallt E R

(3) det M(t) 1s zero for infimtely many t € R

(4) det M(t) is zero for exactly two t € R
Options:
1579807073 1

1873507074, 2
1873807075, 3



1873807076, 4

Question Number : 29 Question Id : 1879801769 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

tERF oo
1t 0y .
M(jt}=(1 1 tz)ﬁﬁﬂﬁﬁfﬁr,ﬂ'{
0 1 1.

/1 5 & FF-A7 74T 9 27

(1) det M (t) UF AgTAT FeAq g T8l ¢ § 719 3 3
(2) detM(t) = o0&t t € R T

(3) detM(t) 98, A9 agt € R & o

(4) detM(t) ST g, @@ At ER & o

Options:

1879807073 1
1879807074 2
1879807075 2
18739807076, 4

Question Number : 30 Question Id : 1879801770 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let V be a vector space of dimension 3 over R . Let T: VV — V' be a linear transformation, given

1 -1 0
by the matrix 4 = ( 1 —4 3 ) with respect to an ordered basis {vy, v, v3} of V. Then
-2 5 =3

which of the following statements 1s true?
(1) T(r3)=0
(2) T(vy +1v2)=0
(3) T(vy +v,+v3)=0
(4) T(vy +v3) =T(v2)
Options:

1873807077 1
1573807078, 2



18738070739, 3
1573807080, 4

Question Number : 30 Question Id : 1879801770 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

AT T R 97 V BfEEEr afze @aai 21 9@ 6s ST T2V - V # #iET A"

1 -1 0"
{a:l,nnz,tng}ﬁ?ﬁi'afﬁz’-l:( 1 —4 3 )-mﬂf{,_ir‘il'ﬁ ST e A7 997 5 & FI9 &7 #9774
-2 5 =3

{l) T{:Ug) =10
(2) T(vy +12) =0
(3) T{:Ul + !?2 + 1]3} = {]

(4) T(vy +v3) =T(v3)
Options:
1873807077 1
1573807078, 2
1573807073, 3
1873807080, 4

Question Number : 31 Question Id : 1879801771 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Let C[0, 1] be the space of continuous real valued functions on [0, 1]. Define
1
{f.9) = J5 F()(g(0))*dt forall f,g € C[0,1]

Then which of the following statements 1s true?

(1) ( . )1san mner product on C[0, 1]

(2) {( , )1s abilinear form on C[0, 1] but 1s not an 1nner product on C[0, 1]
(3) ( . )isnot a bilinear form on C[0, 1]

(4) (f.f)=0forall f € C[0,1]

Options:

1879807081 1
1879807082, 2
1879807023 2
1879807084, 4



Question Number : 31 Question Id : 1879801771 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
[0, 1] 9% Tad aTEdTa® AT BaAqi & g9 [0, 1] 7 TtE ot £, g € ¢[0, 1] F o

(f.9) = J, F(O(g())dt
AT 7T & & 17 97 F97 a7 22

(1) C[0,1] 7= ( , ) ST TUIAHAT &
(2) { . ) C[0,1] 9% fg¥dra =7 g @fET C[0, 1] 9% SAd? [U-HA 751 2
(3) ( ,)c[o,1] 7= 2T =7 721 2

(4) (f.fyzoadt fec[o,1] & T
Options:
1573807081, 1
1573807082, 2
1873807083 2
1573807084, 4

Question Number : 32 Question Id : 1879801772 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

For a quadratic form in 3 vanables over K, let r be the rank and s be the signature. The
number of possible pairs (1, 5) 15

(1) 13
(2) 9
(3) 10
(4) 16
Options:
1879807085 1
1879807086, 2
1879807087, 2
1879807028, 4

Question Number : 32 Question Id : 1879801772 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



R 97 3 591 ardt TZemet o & o afz #51fE » 397 Fees (=) s 21 ar gt =11
(r,s) &l F=AT 2RI

(1) 13
(2) 9
(3) 10
(4) 16
Options:
1879807085 1
1879807086, 2
1879807087, 2
1879807028, 4

Sub-Section Number: 2
Sub-Section 1d: 18798045
Question Shuffling Allowed : Yes

Question Number : 33 Question Id : 1879801773 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 3 Wrong Marks: 0.75

Let T: C — M, (R) be the map given by
X ¥y
T@) =Tx+iy)=|_, 3]

Then which of the following statements 1s false?
(1) T(zy2,) =T(z,)T(z,) forallz,, z, €C
(2) T(z) 1s singular if and only 1fz = 0
(3) There does not exist non-zero 4 € M, (R) such that the trace of T(z)A 1szero forall z€ C

(4) T(zy +2,)=T(2y) + T(z,) forallz;, z, EC
Options:
18739807089, 1
1873807090, 2
1579807091, =
1879807092, 4

Question Number : 33 Question Id : 1879801773 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 3 Wrong Marks: 0.75

= 79 T: € — My (R) & = & =am

T@)=T+iy)=[", 7]

aa =1 7 T FT-ar1 T4 F9 27

(1) T(zy2,) = T(2,)T(z,) 99T z,, 2z, € C & forw

(2) T(z) AEF IR dwFaaaz z=0

(3) TAT a7 AE My(R)Tel g T(Z) AT AT T Az € C & T e 21

(4) T(zy +2,)=T(z,) + T(z,) T 2, , z, € C & o
Options:
1879807089 1
1879807090, 2
1879807091, 2
1879807092 4

Question Number : 34 Question Id : 1879801774 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

FT _
Fm-zEﬂ:;letf{:z:]=[? if z+0,
0 otherwise.

Then which of the following statements 1s false?
(1) f(z) 1s continuous everywhere

(2) f(z) 1s not analytic in any open neighbourhood of zero

(3) zf(z) satisfies the Cauchy-Riemann equations at zero
(4) f(z) 1s analytic 1 some open subset of C
Options:

1573807053, 1
1573807094, 2
1873807035, 2
1573807036, 4



Question Number : 34 Question Id : 1879801774 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

e e z? S
ZELC Eﬁﬁwmﬂ-ﬁ:f(z}:[? T'I"-_'«':'Z.—ﬂ,
0 T,

T e I T A7 F9T AT 22
(1) f(z) TdT daa 2

(2)  f(z) e Fomft forga wfiaer 3 deafam w8 3

(3)  2f(z) Fre-FrT ST T T O A FAT 2

(4) f(z) Fe=itus g C & et Foaa suag=—=a o
Options:
1879807093 1
1879807094, 2
1879807095 3
1879807096, 4

Question Number : 35 Question Id : 1879801775 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Consider the polynomial f(z) = z% + az + p!!, where a € Z\{0} and p = 13 is a prime.
Suppose that a® < 4p'!. Which of the following statements is true?

(1) f has a zero on the imagmary axis
(2) f has a zero for which the real and imaginary parts are equal
(3) f has distinct roots

(4) f has exactly one real root

Options:

1879807097 1
1879807098, 2
18739807099 2
1879207100, 4

Question Number : 35 Question Id : 1879801775 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



TET= f(2) = 2% + az + p*! T FHT FE T a € T\(0) T p = 13 ATST g AT

a’ < 4p't, 79 7= H T &7 97 T a7 7
(1) FIAATIE A U7 f T 0 ST 2
(2)  f & oo um s 2 e o ameateas aar afewtoag 9 a9@w 2

(3) faftraa g

(4) f T SH-31% U I G% 99 2
Options:
1879807097 1
1879807098 2
183792070599, 2
1579307100, 4

Question Number : 36 Question Id : 1879801776 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let f: C — C be an entire function with f G} = % for all n € M. Then which of the following

statements 1s true?

(1) No such f exists
(2) such an f is not unique
(3) f(z)=z%forallze C

(4) f need not be a polynonual function

Options:

1879807101, 1
1873807102, 2
1579807103, 2
1879807104 4

Question Number : 36 Question Id : 1879801776 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



f:C — CF T3 FseATUE ®eAT AT A 1H f&):i__ it neN Fsmagf=a4

n2

I AT FHIT T 22

(1) & foeT f T stieaeT gl
(2)  ET f sfEd A g
(3) flz)=z2afrzecs oo

(4) f T AEIET FAT 2T ATEAF A2l 5
Options:
1879807101, 1
1879807102, 2
18739807103 =
1873807104 4

Question Number : 37 Question Id : 1879801777 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let G be a group of order p”, p a prime number and n = 1. Then which of the following 1s
true?

(1) Centre of ¢ has at least two elements

(2) G 1s always an Abelian group
(3) G has exactly two normal subgroups (1.e., G 15 a stmple group)

(4) If H 1s any other group of order p", then G 15 1somorphic to H

Options:

1879207105 1
1879807106, 2
1879807107, 2
1879807108, 4

Question Number : 37 Question Id : 1879801777 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



G & p™ ‘HAET F OHE AT AET p AT TAT g T4T = 1, 79 9+ § T F7F A7 F47 T 27
(1) G % Fez HHH A HH I ATAT 5

(2) G T=T AT THE 8

(3) G & BIE-31a =T GTHT ITEE ¢ (T9FT 74, G UH 97 998 2)

(4) i H &2 37 p" ‘A=ZT FMOEL 2, 1 G TAT H THE0% G150 2
Options:
1879807105, 1
1879807106, 2
18795807107, 3
1879807108, 4

Question Number : 38 Question Id : 1879801778 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
A permutation ¢ of [n] = {1,2,--,n} is called irreducible, if the restriction o, 1s not a
permutation of [k] for any 1 = k < n. Let a,, be the number of irreducible permutations of [n].
Then a; = 1,a; = 1 and az = 3. The value of a4 15

(1) 12
(2) 13
(3) 14
(4) 15
Options:
12792807109, 1
1879807110, 2
1879807111, 2
1879307112, 4

Question Number : 38 Question Id : 1879801778 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



[n] = {1,2,--,n} & FHIT g I AATHOT Figd g A2 AT oy fFdT AT 1<k <n®
1T [k] &7 #9=7 981 g1 T2 a,, 94T 21 [n] & AATH00T FA41 &6, a9 a; = 1,0, = 1
TqTa; = 3 | UH H q, F A A0

(1) 12
(2) 13
(3) 14
(4) 15
Options:
1879807109 1
18739807110, 2
1879807111, =
1879807112 4

Question Number : 39 Question Id : 1879801779 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let 5 be the symmetric group on five symbols. Then which of the following statements 1s
false?

(1) S5 contains a cyclic subgroup of order 6

(2) S5 contains a non-Abelian subgroup of order 8

(3) S5 does not contain a subgroup 1somorphic to Z/2Z x Z/2Z

(4) S5 does not contain a subgroup of order 7

Options:

1879807113 1
1879807114 2
1879807115 =2
1879807116, 4

Question Number : 39 Question Id : 1879801779 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



HET T3 S T T 7 96 98 21 99 9 7 T &9 a7 99 a9 22

(1) S 7 'AET 6 HT FHT ITIAE ¢

(2) Se H ‘SA=Y 8 W ATAEAT ITTH=9T ¢

(3) S5 H L/2L x /2T F qoaTa< ] S8 =99 7 ¢

(4) S H 7A=Y H IUAH=AT T8l ¢
Options:
1879807113 1
1879807114, 2
18739807115 =
18739807116 4

Question Number : 40 Question Id : 1879801780 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let X be an mnfinite set. Consider the topology 1 on X whose non-empty open sets are
complements of finite sets. Then which of the following statements 1s true?

(1) X 1s disconnected

(2) X 1s compact

(3) No sequence 1n X converges in X
(4) Every sequence in X converges fo a unique point in X
Options:

15738071171
1873807118, 2
1873807113, 2
1873807120, 4

Question Number : 40 Question Id : 1879801780 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



X ol U 9d =T AT X TT I TIArArS 9% A= o e [=ad U=
T T T ==a1 & 5% 21 a9 791 9 T Fi-37 F99 a7 22

(1) X dea= g

o

(2) XHgaz2
(3) X FTHE Aq&9 X | Ataaia agf gra

(4) X % EF AN X et e iy # afemte g2

Options:

18792807117 1
1879807118, 2
1879807119 2
1879807120 4

Sub-Section Number: 3
Sub-Section Id: 18798046
Question Shuffling Allowed : Yes

Question Number : 41 Question Id : 1879801781 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

For the following system of ordmary differential equations

dx

= X(3 —2x —2y),

d—y— T — AT
= V(2 —2x-y),

the critical pomnt (0, 2) 1s
(1) a stable spiral
(2) an unstable spiral

(3) a stable node

(4) an unstable node
Options:
18739807121, 1
1879807122, 2
18798071223 =



1873807124, 4

Question Number : 41 Question Id : 1879801781 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

dx . . .
E_'l[g 2'}‘ 2.}):
dy— 7 —_ Fo— AT
E—j(z 2X :'I.:L

= foro wifas 27 (0,2) &
(1) AT A

(2) HEATAT A

(3) AT SATETe (A7)

(4) FEATAT ATHTE (A1)

Options:
18792071211

1873807122, 2
1873807125, 2
1573807124, 4

Question Number : 42 Question Id : 1879801782 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 WrongMarks: 0.75

Consider the system of ordinary differential equations

dx
a2t _ 4;{3 2 1.51_,{
dt ) o

d
_‘F = x4 1|_.*5 + 2x21|_r3_
dt - -

Then for this system there exists

(1) a closed path in {(x, y) € R*|x? 4+ y* < 5}

(2) a closed path in {(x, v) € R?|5 < x? + y? < 10}
(3) a closed path in {(x, v) € R?|x? + v? = 10}

(4) no closed path in R2



Options:

1879807125 1
1879807126 2
1879807127 2
1879807128 4

Question Number : 42 Question Id : 1879801782 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
TTETEOT ATHe TATHN o [T af 9% (6417

dx
B Ax3y2 g5yt
dt J -

d
e S L e
dt - -

TH H A T o (A0 73 & ARad g
(1) {(x,v) € B%|x? + y? < 5} H U I9q T4
(2) (x,VER) S <x*+y* <10} A TFaga T

(3) {(x,v) € R?|x? + y? > 10} § U& 499 74

(4) R? ¥ FIE #9d 99 75
Options:
1879807125, 1
1879807126, 2
1879807127, 3
1879807128, 4

Question Number : 43 Question Id : 1879801783 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

x2 +y? < 1} and such

. 8%u  8%u - T :
Let u(x, v) be the solution Dfﬁﬁ-ﬁ = 64 1n the vt dise {(x, v)

that u vanishes on the boundary of the disc. Then u G i,z_) 15 equal to
W

(1) 7
(2) 16
(3) -7

(4) —16



Options:

1879807129 1
1879807120 2
1879807121 2
1879807122 4

Question Number : 43 Question Id : 1879801783 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

‘u

—— _ . . — 2 -
A & [ u(x, y) T B (v, )02+ 7 < 1}#2?+%= 64 FT 2 g TAT u (=5 &t

(] - 3 1 1 " 3 - =
HFrar o7 s T 8l @ u (1) P A e e e

VZ.

(1) 7
(2) 16
(3) —7
(4) —-16
Options:

187380712591
1873807130, 2
1873807121, 2
1873807132, 4

Question Number : 44 Question Id : 1879801784 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

The Cauchy problem

dz dz
—x—=20
dx dy

:17

and x,(s) = cos(s),Vvp(s) = sin(s),zy(s) = 1, 5 = 0 has

(1) a unique solution
(2) no solution
(3) more than one but finite number of solutions
(4) infimtely many solutions
Options:

15738071321
1873807124, 2



1873807125, 3
1573807126, 4

Question Number : 44 Question Id : 1879801784 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Frslt HHET
dz dz
Yox xa—y =

AT xp(5) = cos(s), ¥ (s) = sin(s), z5(s) = 1, s > 0 F fary
(1) % afEd=gag

(2) FE A AL 2

(3) T I ATHE T HHT T 2 R

(4) Add: Tgd oA &
Options:
1879807123 1
1879807124 2
1879807135 3
1579807126 4

Question Number : 45 Question Id : 1879801785 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let x = & be a solution of x* — 3x? + x — 10 = 0. The rate of convergence for the iterative
method x,,,; = 10 — x;} + 3x2 is equal to

(1) 1
(2) 2
(3) 3
(4) 4
Options:

18738071371
1873807138, 2
1873807129, 3
1873807140, 4



Question Number : 45 Question Id : 1879801785 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

*—3x24x—-10= ﬂﬁl’ﬂﬂ?gﬂ'x = E 4-||1-|'| ﬁa’.i,.l”.ﬂ‘l_ﬁ ﬁ—i—'p;l-xﬂ_l_i - 10 _Ig n SI% Eﬁ
gt fR A aEas = g

(1) 1
(2) 2
(3) 3
(4) 4
Options:

15738071371
18738071328, 2
1873807129, 2
1573807140, 4

Question Number : 46 Question Id : 1879801786 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

£ 2
Let v = ¢(x) be the extremizing function for the functional I(y) = _fﬂl y? (%) dx ,

subjectto v(0) = 0, v(1) = 1. Then ¢p(1/4) 15 equal to

(1) 1/2
(2) 1/4
(3) 1/8
(4) 1/12
Options

18738071411
1573807142, 2
1873807145, 2
1573807144, 4

Question Number : 46 Question Id : 1879801786 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



dyz

wAT 1(y) = [} v2 (o) dx FRTyp(0) =0, y(1) = 1T Ty = p(x) THFTT

(TERETATESIT) T /14 | a9 ¢p(1/4) 1 # o fFas o ¢

(1) 1/2
(2) 1/4
(3) 1/8
(4) 1/12
Options

15738071411
187380714z, 2
1573807143, 2
1873807144, 4

Question Number : 47 Question Id : 1879801787 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Let ¢ be the solution of

P(x) =1—2x—4x? + [[[3 4 6(x — t) — 4(x — )] Pp(t)dt.

Then ¢(1) 15 equal to

(1) el
(2) e 2
(3) e
(4) e?
Options:
15379207145, 1
1879807146 2
1879807147 2
1879807145 4

Question Number : 47 Question Id : 1879801787 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



AT p(x) =1 —2x —4x2 + [[[3 + 6(x — t) — 4(x — £)?]@(t)dt FT g ¢ T AT p(1) et

(1) el
(2) e~ 2
(3) e
(4) e?
Options:
1879807145 1
1879807146, 2
1879807147 2
1873807148 4

Question Number : 48 Question Id : 1879801788 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Consider a mass-less infimite straight wire with one end fixed at O. Assume that the wire 15
rotating in a plane about the pomnt O with constant angular velocity w. Consider a bead of mass
m shiding along the wire in the absence of external forces. Let r(t) denote the distance of the

bead from O at tume t = 0, and % (0) = 0. Then which of the following statements 1s true?

(1) IM = 0,a = 0 such that r(t) = Me®, t =0

(2) r(t)y - 0ast — oo

(3) r(t) 1s a constant function

(4) %chang&s its sign for some t = 0
Options:

18738071451
1873807150, 2
1873807151, 2
1873807152, 4

Question Number : 48 Question Id : 1879801788 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



fereft ZoareTe *f2q weaa: @i #E AT F UE BT 0 # g 81 Wi A A 0%
AT TR B A o 0 A A v e wgT g 1 A o ey At A ety o
AT &l UF AHT (AAHT) T 6l AATE ArT-A79 Tohadl g A7 7l gl F9T ¢ = 0 9%
afvrnt £ g & T r(t) &1, T 25(0) = 0, 7 et # & ey a1 FoAet wE 2

(1) IM =0, > 0FF T T H r(t) = Me®, t = 0

(2) t = o HmATTr(t) = 0

(3) r(t) T ®AT 2

- d y =
(4) B ti}ﬂw%ﬁﬂfﬂrﬁ_dirﬂ ATAT g

Options:

18739207149 1
1879807150 2
1579807151, 2
1879807152 4

Sub-Section Number: 4
Sub-Section Id: 18798047
Question Shuffling Allowed : Yes

Question Number : 49 Question Id : 1879801789 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let X be a real-valued random variable such that E[e¥] < o and E[e*] = e£[%]_ Then which
of the following 1s correct?

(1) P(X za) =z ef¥]2 foralla € R

(2) E[X3] = (E[X])?

(3) Var(X) =0

(4) X = 0 almost surely

Options:

1879807153 1
1879807154 2
18739807155 2
1579807156, 4



Question Number : 49 Question Id : 1879801789 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

X T ATEI A AT FATAT VAT A3 =2 97 919 o 9 E[e¥] < oo 497 E[e¥] = oF¥] a7 fF=1
H H FIA AT FAT A 22

(1) P(X za)z=efFl-2qfi g e R & Tomr
(2)  E[x%] = (E[x])?
(3) Var(X) =0

(4) ¥z oFfsaaam=aa
Options:
187922071531
1879807154 2
1879807155 2
1879807156, 4

Question Number : 50 Question Id : 1879801790 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
There are three urns Uy, U, U, each with balls of two colours. U; contains 2 white balls and 3
black balls, U, contamns 3 white balls and 2 black balls and I/; contains 5 whate balls and 5
black balls. An um 1s chosen at random and a ball 1s drawn from that urn at random. What 15
the probability that [/; was chosen given that the ball picked 1s black in colour?

1
SOI
4
2 =
2
(3) =
1
4) <
Options:
1879807157 1
15379207158, 2
1579807159, 2
1879807160, 4

Question Number : 50 Question Id : 1879801790 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



AT FeAs Uy, Uy, Uy, 5 & T4 H 2 T ETHE F1 Uy § 2 999 9= 997 2 FeAT 5 2, U, | 3
ST TAT 2 AT 712  TAT Uy § 5 99T TAT 5 FIAT 92 2| AZ=2F T A9 61 99 57 399 4
A=z U 112 Ml St g A= FHhl ge 12 wrel gf af #7 Gt g @ Uy & ZieT
AT 477

1
(1) 3
4
(2) =
2
(3) =
1
@z
Options:
1879807157, 1
1879807158, 2
18798071549 =2
18739807160, 4

Question Number : 51 Question Id : 1879801791 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let {X,:n = 0} be a two state Markov chain with state space § = {0, 1} and transition matrix

"

Il
w | = | =
Wi | b e | =

Assuming X; = 0, the expected return time to 0 15

5
(1) >
9
(2) n
3
3) =
(4) 3
Options:

1873807161, 1
18739807162, 2



1873807163, 3
1573807164, 4

Question Number : 51 Question Id : 1879801791 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

{Xp:n = 0} FZ=20r At i@ g1, fora (o srrear @9ie § = {0, 1) 971 S0 s=4g

w || =
wiba | =
o

= X, = 0, T AT 0 97 ATMGH T A T AU9T T97 ¢

=
v 2
9
(2) n
2
3) =
(4) 3
Options:

157380716l 1
1573807162, 2
1573807163, 2
1573807164, 4

Question Number : 52 Question Id : 1879801792 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



Let X and ¥ be imndependent Exponential random variables with means % and i respectively

with A # u. Let f;(z) denote the density function of Z = X + V. Then for z = 0,

1) fz2(2) = (A +p)e*wz

-a
@) fole) =P e
(3)  falz) =1 (e7HE—e7R)
_,.m

Apw —= . )
et H if A=
@ f@={""

A Ez .
—“E #--Tz pr' = A

w—-Aa
Options:
1873507165 1
1873807166 2
1879807167, =2
1879807165, 4

Question Number : 52 Question Id : 1879801792 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
A X AT Y TG SACATATR AT+ Seh AT e - A

Z =X 4 Y & 993 TAT fz(z) N, a1z > 0% o0

FEE I 1

1
u

(1) fz2(2) = (A4 p)e~ w2z
(2)  fy(z) = 2L eati”

(3)  fz(z)=F(eHF—e72)

_AP[
N i—“ﬂgﬁz if 1> u
(4) fz(z) = s

A B,
_u,Ev p—Ai pr' = A

w—Aa
Options:
1879207165, 1
1379807166, 2
1879807167, 2



1873807168, 4

Question Number : 53 Question Id : 1879801793 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Let X;, X5, -, X, (n = 2) be a random sample from a distrnbution with probability density
function fg, 6 = 0, unknown, where

2(f-x)

: —,0=x=48,
fo(x) = { gz
0, otherwise.

Let X, be the sample mean and Xy = max{Xy, X;, , X, }.

Then which of the following statements is correct?
(1) X 15 sufficient for &

(2) Xemy 15 unbiased for &

(3) 3.X, 1s unbiased for &

(4) 3X, 1s sufficient for &
Options:
157938071639, 1
1579507170 2
1872807171, 2
1879807172 4

Question Number : 53 Question Id : 1879801793 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75



AIEHAT 7T T fg, 8 = 0, AT, ATA G2ed A T X, Xy, -, X (n = 2) & ATZ =z T
_Hﬁi Q‘

g2
ﬂ, HeT4gT

2(8—x) .
. 0=x=4,
fo(x) = {

A o X, THA HOATST T X () = max{Xy, Xz, -, Xn ).

T 9+ § T Fi-A71 F49 T2 27
(1) 8 F T Xy T 2

(2) 67 o X, AT 2
(3) 8 F form 3%, smfaea 2

(4) 6 = ™ 3%, TaTd ¢
Options:
1573807169 1
1573807170 2
1873807171 2
1873807172 4

Question Number : 54 Question Id : 1879801794 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
Let X, and X, be a random sample of size 2 from Umiform [0, 6] distrnibution, & = 0. Define
M = max{X;, X>}. What 1s the confidence coefficient of the confidence mnterval E M,2M ] for
87

(1) 0.6285 -

(2) 0.75 3¢

(3) 0.8333

(4) 0.95
Options:

18738071731
1873807174, 2



1873807175 3
1573807176, 4

Question Number : 54 Question Id : 1879801794 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

X, TATX, &1 [0,8], 8 = 0 97 UHAHTT ATHEAT d24 7 T AT 2 T TF ATZ==F T9AT AT
M = max(X,, X} % = & afsnfud %1 ¢ % fory Sreamerar siavwe |2 M, 2m | w1 Grearerar

OTTE FFT TT?
(1) 0.6285 -
(2) 0.75 3¢
(3) 0.8333
(4) 0.95
Options:

18738071731
1873807174, 2
1573807175, 2
1873807176, 4

Question Number : 55 Question Id : 1879801795 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
X\ (X (X . : : L :
Suppose (},1 ) . (?2 ) . (}’3 ) are 1.1.d. observations from the Uniform distribution on the umt
1/ 2/ 3/
square[0, 1] x [0, 1]. What is the probability that the rank correlation between the X; and the ¥;
values 15 1?7

(1 0
2 3
3) 3
4 =
Options:

18738071771
1873807178, 2
1573807178, 2



1873807180, 4

Question Number : 55 Question Id : 1879801795 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
AT T T = TETAE) [0,1] % [0,1] 9% UHAHTT GTHEEAT 929 & 919
kR T ( ) [0,1] x[0,1 &7
( 1)( 2)( 3)1.1.{1.‘1"—1‘4“11'0qu F| X, TAT Y, AT & A FITE (FF) AEAT 1 S0 AT

i)'\ /"\T,
Ex 1,
(1) 0

1
(2) >

1
3 L

1
(4) "
Options:

18738071771
1873807178, 2
18738071739, 2
1573807180, 4

Question Number : 56 Question Id : 1879801796 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 WrongMarks: 0.75
Suppose data (X1, ¥1), (X2, ¥5), -+, (Xp, ¥y ) are generated as follows - ¥y, V5, -, ¥y ~1. 1. d.
Bernoulh G) and X;|¥; = v ~ Unmform (0, y + 1). Define
1 if x=1

h(x) = [ 0 otherwise.
Then, which of the following is a correct linear regression model for m(x) = E(¥;|X; = x), in
the sense that the true m(x) 1s obtained for some values of the parameters ag, @y, a7 for all x?

(1) m(x)=ay+ a;x

(2) m(x) = ag + a;x + a,x*

(3) m(x) = ap + ayx + azx h(x)

(4) m(x) = ap + ayx + a,h(x)
Options:

18738071811
1573807182, 2



1873807185, 3
1573807154, 4

Question Number : 56 Question Id : 1879801796 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
AT T &t (X, 1), (X2, Vo), -+, (X, ¥y ) 28 T0TE & 9Tod &0 ST 22 1y, ¥y, -, Yy vl d
FATAT (3) T X;|¥; = y ~ Uniform (0,y + 1).

h(k} ::{l Qf% x=1
0 HTHET

A FF mlx) = E(Y|X; = x) & ™0, sa s 5 & m(x) 57 9 919 =41 g, @y, ap (TH
x & ™) & F2 A1 A FEera g, e | O S-ar a2 TaE aEraaw qigd g7

(1) m(x) = ay + ayx
(2) m(x) = ag + a;x + a,x*
(3) m(x) = ap + a1x + azx h(x)

(4) m(x) = ap + ayx + ayh(x)
Options:
15793807151 1
1873807182, 2
1573807183, 2
1573807154, 4

Question Number : 57 Question Id : 1879801797 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 WrongMarks: 0.75

Let (X1, V1), (X2, ¥2) - (Xp, ¥, ), n 2 5, be a random sample from a Bivariate Normal

(g, U5, @y, 05, o) distribution with all parameters unknown. For testing Hy: o = 0 against
H;:p = 01f you use the usual t-test and your observed sample correlation coefficient 1s 0, then
what 1s the p-value?

(1) 0
(2) 0.05
(3) 0.5
(4) 1
Options::

1873807185 1
1573807186, 2



1873807187, 3
1573807188, 4

Question Number : 57 Question Id : 1879801797 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

AN T (X1, Y1), (X2, ¥2) -+ (X, Yo ) = 5, TE51% T (g, 4z, 01, 02, p) 927 5 & ATZT=ah
THAT 2 Tgl T4l 9T AATT 21 T1= Hy: p = 0 F Hy: p = 0 H G491 # o049 & forw =
TTETT t- G107 Sl SIATE 4T G AT Tidasl aga=d s 0 FT a9 p-AT FT 82

(1) 0
(2) 0.05
(3) 0.5
(4) 1
Options:

1873807185, 1
1573807186, 2
1873807187, 2
1573807186, 4

Question Number : 58 Question Id : 1879801798 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
To draw a sample of size n(= 5) using a without replacement scheme from a finite population
{Uy, Uy, ..., Uy} of size N, the first unit 1s chosen using PPS(py, p2, ... . Py ) scheme and the
remaining (n — 1) umits are drawn using SRSWOR. Then the probability that U; 1s included in
the sample 1s

N-n 1
n—1P2 Ty

(1)

(2) i:;l Pz + n—2

N-n N-n
(3) P2 T

N—-mn n—1
(4) P2 Ty

Options:
15379207159, 1

1873807190, 2
1873807191, 2
1573807192, 4



Question Number : 58 Question Id : 1879801798 Question Type: MSQ Option Shuffling: No Display Question Number :
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75
AEA N &t 9T 7918 (U, Uy, ..., Uy} 5 & @47 S0 Sfem=Er & ST #7d 20
TTed n(= 5) FT THAAT (MEHTAT & [0 TIH7 Tdhdh B PPS(py, Py, ... , Py ) ATTATSAT H Zied g
wat® a4 g0 (n— 1) % SRSWOR H| T4 U, & T4 777 o AFATAT g 6l AT ¢

N-n
NPzt

(1)

(2) i:;l Pz +

N—-n
_|_
nN-1l2

(3)

N-n

(4) P2

Options:
15379207159, 1

1873507190, 2
1873807191, 2
1573807192, 4

1
N-1

n—2

N—n
N-1

n-—1
N-1

Yes

Question Number : 59 Question Id : 1879801799 Question Type: MSQ Option Shuffling: No Display Question Number : Yes

Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 3 Wrong Marks: 0.75

In a 2% factorial design, the treatment combinations of three treatments A B and C are allotted
to 2 blocks of 4 plots each. Suppose the key block 1s as follows.

Key block: (1), a, be, abe

Then the confounded treatment combination 1s

(1) AB

(2) AC

(3) BC

(4) ABC
Options:

1873807133 1
1573807134, 2
1873807185, 3
1873807196, 4



Question Number : 59 Question Id : 1879801799 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

et 2° agaarart i 4, d7 9= (fed2) A, B 797 C & SUATE-HT191 &f 2

=A% # [t B s g, 912 990 = | 4 Wi ) 7 5 isaiw e e 2
‘Hi-=1% - (1), a, be, abe

(1) AB

(2) AC

(3) BC

(4) ABC
Options:

1573807192 1
1873807134, 2
1573807135, 2
1873807196, 4

Question Number : 60 Question Id : 1879801800 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 3 Wrong Marks: 0.75

Subject to the conditions
0=x=10, 0=y =5,

the nunimum value of the function 4x — 5y + 10 1s

(1) 10
(2) 0
(3) —25
(4) —15
Options:

187ag0yr1ay. 1
1573807196, 2
1573807198, 2
1873807Z00. 4



Question Number : 60 Question Id : 1879801800 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 3 Wrong Marks: 0.75

SAT0<x=10, 0=y <5,

& AT, TAF 4x — 5y + 10 F ASTTH 7T 3

(1) 10
(2) 0
(3) —25
(4) —15
Options:

1873807137, 1
15738071398, 2
1873807193, 2
1573807200, 4
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Question Number : 61 Question Id : 1879801801 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let n be a fixed natural number. Then the series

G
Z F:-?:I .

m=n

(1) Absolutely convergent
(2) Divergent
(3) Absolutely convergent if n = 100

(4) Convergent
Options:
1873807201, 1
1873807202, 2
1873807203, 2
1872807204, 4

Question Number : 61 Question Id : 1879801801 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

TE n &2 Fad o7 qoris 2 af Aot

Z (_F-:-]!::Im

m=n

(1) Uit ATHATIT E
(2) AIATH g
(3) TUFAT ATHATT § I n > 100

(4) ATIET 2
Options:
18738072011
1573807202, 2
1873807203 2
1573807204, 4

Question Number : 62 Question Id : 1879801802 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



n

For each natural number n = 1, let a, = Tofoggnl »

where [x] =smallest integer greater than or equal to x. Which of the following statements are
true?

(1) liminfa, =0

n—oo

(2) liminf a,, does not exust

n—co

(3) liminfa, = 0.15

n—og

(4) limsupa, =1

n—co
Options:
1873807205 1
1873807208, 2
1573807207, 2
1573807205, 4

Question Number : 62 Question Id : 1879801802 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

TEAIEHn = 1 & o, a9 % a, = ——

iplogion] *

21 [x] = x % FTET AT S AT ALAA GO 21 T H & AT+ FAT qe 32

(1) liminfa, =0

n—oo

(2) liminf a, FT ®T seae T81 @

n—co

(3) liminfa, = 0.15

n—og

(4) limsupa, =1

n—co
Options:
1873807205 1
1873807208, 2
1873807207, 2
1573807205, 4

Question Number : 63 Question Id : 1879801803 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let {a, },,-,be a bounded sequence of real numbers. Then

(1) Every subsequence of {a, }n=11s convergent
(2) There 1s exactly one subsequence of {a, },,-; Which 1s convergent
(3) There are infinitely many subsequences of {ay, }n=1 which are convergent
(4) There 1s a subsequence of {a,, },.,Which 1s convergent
Options:

157380720591
1873807210 2
1573807211, 2
1873807212 4

Question Number : 63 Question Id : 1879801803 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

AT T3 {a, }yay TTEAEAE TS FT THa=Z ATHA 21 99
(1) {aplpey FT T TUHT ATHATE

(2)  {an}n=1 T SIH-21% U ITTTHRA ATHAT &
(8)  {aplney T ATAT: AT TAHA g ST AT F

(4)  {anlnzy BT TF SUTHA § ST AT G
Options:
1879807209, 1
1879807210, 2
18739807211, =
18739807212 4

Question Number : 64 Question Id : 1879801804 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let f:[0,1] — R be a monotonic function with f G) f G) < 0.

Suppose sup{x € [0,1]: f(x) < 0} = a.

Which of the following statements are correct?
(1) fla)<20

(2) If f is increasing, then f(a) = 0
; : 1 3 S
(3) If f 15 continuous zmd; <a<y, then f(a) =0

(4) If f 1s decreasing, then f(a) < 0

Options:

1879807213 1
18739807214 2
1879807215 2
1879807216 4

Question Number : 64 Question Id : 1879801804 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
A % £:[0,1] - R wHfE= wem g wmfs ()£ (3) <o
Tt sup{x € [0,1]: f(x) < 0} = a.
a1 7+ 5 1 F1 T F97 T2l 22

(1) fla) <0

(2) AR fazErgaf(a) =0
(3} ﬂﬁfﬁﬂﬁ%w%c::ﬂ‘::%‘ﬂ_&[f{ﬂ)zﬂ

(4) 7E fA g, al f(a) < 0
Options:
1879807213 1
1879807214, 2
18739807215 =
18739807216 4

Question Number : 65 Question Id : 1879801805 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 4.75 Wrong Marks: 0
Let f(x) be a real polynomial of degree 4. Suppose f(—1) =0, f(0) =0,

f(1)=1and f(0) =0, where f*(a) is the value of k™" derivative of f(x) at x = a.
Which of the following statements are true?

(1) There exists a € (—1,1) such that f®)(a) = 3

(2) f@(a) =3 foralla € (—1,1)
(3) 0= f@0)=2

(4) f@0) =3

Options:

1879807217 1
1879807218, 2
1879807219 3
18739807220 4

Question Number : 65 Question Id : 1879801805 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

TE f(x) TT 4 FT ATEG AT dgI= g 7T q14 @6 f(—1) = 0,£(0) = 0,

f(1) =171 f0(0) =0, 5T f*)(a), x=a T f(x) k™ et g, T e 7 &
A H TAT A 27

(1) taTa € (-1L1) e f®(a) =3
(2) f@(a)yz3adfae (—1,1)F ™0
(3) 0<f®0)=2

(4) f®0) =3
Options:
18738072171
1573807218 2
15738072139 3
1873807220, 4

Question Number : 66 Question Id : 1879801806 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let N = 5 be an integer. Then which of the following statements are true?

Jﬁi‘
1
(1) Z—_ 1+ logN
Lyn
Jlljl
1
(2) Z—*:ZZ 1+logN
£un
Jﬁi‘
1
(3) ZH_ log N
n=1
N .
(4) Z—E log N
Lyn

Options:
15798072211

1873807222, 2
1873807225 3
1573807224, 4

Question Number : 66 Question Id : 1879801806 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

A 5 N = 5 T TOITE 2 AT e # e a8

Jﬁi‘
1
(1) Z—_ 1+ logN
Lyn
Jlljl
1
(2) —<1+4+logN
£un
Jﬁi‘
1
(3) H_ log N
n=1
N .
(4) Z—E log N
Lyn

Options:
15798072211



1873807222, 2
1573807225, 3
1573807224, 4

Question Number : 67 Question Id : 1879801807 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let L*([—m, m]) be the metric space of Lebesgue square mtegrable functions on [-, 7] with a
metric d given by

T ) W2 1.."2
d(f.9) = [J7(F) — g)) dx| " for f. g € L*([-m,7])
Consider the subset
S={sin(2"x):n € N} of L2([—m, 7]).

Which of the following statements are true?

(1) S 1s bounded
(2) 5 1s closed

(3) S 15 compact

(4) S 15 non-compact

Options:

1879807225 1
1879807226, 2
15879807227, 2
1879807228 4

Question Number : 67 Question Id : 1879801807 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



AT T [, ] 9% AT a9 THTERAA T AT ot Z40% 998 L2 ([—n, ) B, FEr w4 §

1/2

d(f.g) = [7(f(x) — g(x))"dx] ? fge(enn))
L2([—m, 7)) & S99F=99 §={sin(2"x) : n € N} 9% 3= %7

7 & & &7 o T del 27
(1) Sutia= 2
(2) SHIT g

B

(3) SHETE

(4) SHAgEA g
Options:
15738072251
1573807226, 2
1573807227, 3
1873807228, 4

Question Number : 68 Question Id : 1879801808 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0
Let f:[0,1]* = R be a function defined by

. xy e N o
flxy)= oy ifetherx # 0ory = 0

Then which of the following statements are true?
(1) f 1s continuous at (0,0)

(2) f 15 a bounded function

(3) ‘l'ﬂl ful f(x, v)dxdy exists

(4) f 1s continuous at (1,0)

Options:
1879807229 1
1879807220 2

1873807221, 2



1873807232, 4

Question Number : 68 Question Id : 1879801808 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
AW F £:[0,1]2 — R A T afraieg o 2r

Xy

flx,v) = e TEx=0ATy =0

=09 x =y =0.

EER R e An i o e

(1) (0O)TwfHEaag

(2) f s waq g

3 Jy f, feoy)dxdy At E

(4) (L,0)9% fOad g

Options:

1879207229 1
1879807220 2
1579807221, 2
1879807232 4

Question Number : 69 Question Id : 1879801809 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

Let U = R” be an open subset of R” and f: 7 — R" be a C* —function.

Suppose that for every x € U, the derivative at x, df,, 1s non singular. Then which of the
following statements are true?

(1) If V. U 1s open then f(V) is open in R"

(2) f:U — f(U)1s a homeomorphism.

(3) f 1s one-one

(4) If V < U 1s closed, then f(V) 1s closed in R™.
Options:

1873807233 1
1873807224, 2



1873807235, 3
1573807226, 4

Question Number : 69 Question Id : 1879801809 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

U c R" %=1 R" &1 99 Sua=== 919 741 71 & f: U - R" 0% ¢* —Fae 21 7f= 27

x EU &, x U7 ATFAR df, AA-EEL 21, 99 [F J F FiT T FhT a0 82
(1) AR VcUEEaear f(V)R" A Eaa g

(2) f:U — f(U) T9m==dr 2

(3)  fuEArE

(4) ARV cUdIa s, A fA(V)R"F89a g
Options:
1879807233 1
1879807224, 2
1879807235 2
1873807236, 4

Question Number : 70 Question Id : 1879801810 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let (X, d) be a compact metric space. Let T: X — X be a continuous function satisfying

infuey d(T™(x), T™(y)) # 0 for every x,y € X with x # y. Then which of the following
statements are true?

(1) T 1s a one-one function
(2) T 1s not a one-one function

(3) Image of T is closed in X

(4) If X 1s fimite, then T 1s onto
Options:
157980722371
1879807238, 2
1879807239 2
1879807240 4



Question Number : 70 Question Id : 1879801810 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
A & (X, d) 92 T 9902 g1 Af% T: X — X H5ad & g 90
inf ey d(T™(x),T™(y)) = 0FTEZ x,y EX, x £y & [0 Ao 77T I, ad 7= 5 7

AT 47 T 27

(1) T oFd s g

(2) T U e qol g

(3) T &7 Widfea X § 9941

(4) afz xaRfFagarTe F 2

Options:
18792072371

1873807238, 2
1873807239, 3
1873807240, 4

Question Number : 71 Question Id : 1879801811 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let p(x) be a polynonual function in one variable of odd degree and g be a contmuous function
from R to R. Then which of the following statements are true.

(1) 3 a point xg € R such that p(xp) = g(xg)
(2) If g 15 a polynomual function then there exists x; € R such that p(xy) = g(xg)
(3) If g 15 a bounded function there exists x; € R such that p(xg) = gixg)

(4) There 1s a umque point x; € R such that p(xy) = g(xg)

Options:

18739807241 1
18739807242 2
18798072432 2
1579807244 4

Question Number : 71 Question Id : 1879801811 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



AT & p(x) TF F% AT [G9H =97 F ag0=T w9 £ 997 g U R R a9 w9 3
e & o T & 9T 907 27

(1) 3T xg ERTHETH p(xg) = g(xg)
(2) A gagTEm AT EATHE 9 € R T plxg) = g(x0)
(3) A= gTFUEg FAA g AT @T 9 € R 29 plxg) = g(xp)

(4)  wF &R T € R 1 p(xg) = g(x)
Options:
15738072411
1573807242 2
1873807243 2
1573807244, 4

Question Number : 72 Question Id : 1879801812 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Letn = 1landa,f € Rwith @ = . Suppose A, (a, f) = [a;;] 15 an n X n matrix such that
ag =aanda;; = ffori=#j,1<1ij<n. Let D, be the deternunant of 4,, (@, §). Which of
the following statements are true?

(1) Dp=(a—B)Dy_1+fLforn= 2

D]"I. — DJ’!—L

@ T T

+ [ forn= 2

(3) Dpn=(a+(n—-1))" Ha—f)fornz= 2

(4) Dp=(a+(n—1p)a—-p)" orn= 2
Options:
1579807245 1
1872807246, 2
1879807247 2
1879807245, 4

Question Number : 72 Question Id : 1879801812 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



AFMTE n= 1997 a,f E RFET a = f. AF Ay(a, B) = [a;] TF n x n A=4g & HH
ap =aTIT a;; = oAt i =j,1<i,j<n A= A,(a,f) T A (FefHee) D, 3
AT 7+ 5 | FIT T FFT T 22

(1) Dp=(a—f)Dp_1+Bfornz= 2

Dn __ Dn—y oy >
(2} I:'a’—ﬂ:ln_i — Eﬂ'—ﬁ':'“_z + JB forn = 2

(3) D,=(a+(n—1)p)" Y a-p)forn= 2

(4) D,=(a+(n—1p)a—-B)" tfornz= 2
Options:
1879807245 1
1879807246, 2
18379807247, 3
1379507245, 4

Question Number : 73 Question Id : 1879801813 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let T: C" — C" be a linear transformation, n = 2. Suppose 1 1s the only eigenvalue of T'.
Which of the following statements are true?

(1) Tk = forany k €N
(2) (T-D"1t=0
(3) (T-N"=0

(4) (T—N"1 =0

Options:

1873807249 1
1879807250 2
1579807251, 2
1879807252 4

Question Number : 73 Question Id : 1879801813 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



AH @ T C" — O UF TE SO gl n = 2 | q= T & UHATS ArTAAioed 719 1 g1 ar
T 5 o 19 T T4 T2 22

(1) T* = | fodlt ot k € N & for
(2) (T—1N"1=0
(3) (T—-NH"=0

(4) (T -1 =0

Options:

18739307249 1
1879807250 2
1879807251, 2
1879807252 4

Question Number : 74 Question Id : 1879801814 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let A € M3(R) and let X = {C € GLy(R) | CACis triangular} . Then
(1) X =0

(2) If X = 0, then 4 1s not diagonalisable over C
(3) If X = 0, then 4 1s diagonalisable over C

(4) If X = 0, then 4 has no real eigenvalue

Options:

1879807253 1
1879807254 2
1879807255 3
1879807256 4

Question Number : 74 Question Id : 1879801814 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



af2 A € My(R) 74T X = {C € GLy(R) | CAC™* Pt g} . a=
(1) X#0.
(2) = X = 0, 1 C 97 A FEahviiT 7gf &

(3) AR X =0, TN C 9T A FFoHT g

(4) AE X = O, TT A FT &2 TTEqAH ATTAANT 7 Tl 8

Options:

1879807253 1
1879807254 2
1879807255 2
1879807256 4

Question Number : 75 Question Id : 1879801815 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0

Let T: R* — R* be a linear transformation with characteristic polynomial (x — 2)* and
minimal polynomial (x — 2)2. Jordan canonical form of T can be

|

2 0 0 0
1 2 0 0
1) 0 0 2 0
0 0 1 2
2 0 0 0
0 2 0 0
(2) 0 0 2 0
0 0 1 2
2 0 0 0
0 2 0 0
(3) 0 0 2 0
0 0 0 2
2 0 0 0
1 2 0 0
(4) 01 2 0
0 0 0 2
Options:

1873807257, 1
1573807258, 2
1873807253, 3



1873807260, 4

Question Number : 75 Question Id : 1879801815 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

T:R* — R* & 2% =G0 A & AT 197 (characteristic) 9g9= (x — 2)* g 747
Afeuss agT= (x —2)2 31 T 91 2l [Aigd =9 g7 96T &

.

2 0 0 O
1 2 0 0
(1) 0 0 2 0
0 0 1 2,
2 0 0 O
0 2 0 0
(2) 0 0 2 [l)
0 0 1 2,
2 0 0 0
0 2 0 0
(3) 0o 0 2 [I)
0 0 0 2,
2 0 0 O
1 2 0 0
(4) 0o 1 2 [l)
0 0 0 2,
Options:

15738072571
1573807258, 2
1873807253, 3
1573807260, 4

Question Number : 76 Question Id : 1879801816 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let X be a fimte dimensional inner product space over C. Let T: ¥ — X be any linear
transformation. Then which of the following statements are true?

(1) T 1s unutary = T 1s self adjoint
(2) T is self adjoint = T 1is normal
(3) T 1s unitary = T 1s normal

(4) T 1s normal = T 1s unitary

Options:

1879307261 1
18739807262, 2
1879807263, 2
1879807264 4

Question Number : 76 Question Id : 1879801816 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

X & C 9% 9T B ofias 90 9978 AW Jf% T: X — X &% 97 as S9a0 gf af

T 5 T 19 o 9T T2 27

(1) T Uiad g = T T8 g

(2) T T g = T TAET (AT4) &

(3) T Tia® § = T TaE (A67) §

(4) T WHATHT (AT94) T = T UfE® 2
Options:
1573807261, 1
1873807262, 2
1873807263 2
1573807264, 4

Question Number : 77 Question Id : 1879801817 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Which of the following statements regarding quadratic forms 1n 3 vanables are true?

(1) Any two quadratic forms of rank 3 are 1somorphic over R

(2) Any two quadratic forms of rank 3 are 1somorphic over C

There are exactly three non zero quadratic forms of rank < 3 upto 1somorphism

3
(3) over C

(4) There are exactly three non zero quadratic forms of rank 2 upto 1somorphism over R and C
Options:

1873807265, 1
1573807266, 2
1573807267, 3
1573807268, 4

Question Number : 77 Question Id : 1879801817 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

=1 5 & &7 & T4 3 990 & (Zard ! a9=rai & 91 7 907 27

(1) FITe (rank) 3 % HE & 2 TFETHT 999 R 95 995497 ¢

(2) IS (rank) 3 % F1E T 2 TEET TS C 97 FHEUT 2

(3) Fe (rank) < 3 %, C U7 TS0 T%, STH-30F 3 FAG7 (AT TH=T 2

(4) FITe (rank) 2 &, R T9T € 9% GHSYT OF, 31-50% 3 $[7d7 (G=Tdl 9997d 2

Options:

1879807265 1
1879807266, 2
1879807267, 2
18739807268, 4

Question Number : 78 Question Id : 1879801818 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Which of the following statements are true?

(1) Any two quadratic forms of same rank in n-variables over R are 1somorphic

(2) Any two quadratic forms of same rank in n-variables over € are 1somorphic

(3) Any two quadratic forms in n-varniables are 1somorphic over ©

(4) A quadratic form in 4 variables may be 1somorphuc to a quadratic form in 10 variables
Options:

1873807265, 1
1873807270, 2
1873807271, 2
1573807272 4

Question Number : 78 Question Id : 1879801818 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

o 5 7 & T T T 22

(1) n-FLT ATAT TF SHT FIE (rank) & w1 S 2 2906t T97=md R 99 a9=9T 2

(2) n-FET ATAT TF SHT FiTe (rank) & FTg ST 2 TZHTAT F9097a € 9% F94=9T ¢

(3) n-=<1 % @ig AI 2 EATEl F9=1d € 9F A=Y g

(4) T =70 & TZeet 99=Ta 10 997 & [Sardt #7=7a & 97 99=9l gf 99dT1 2

Options:

1879807269 1
1879807270 2
1879807271, 2
18739807272 4

Sub-Section Number: 2
Sub-Section 1d: 18798049
Question Shuffling Allowed : Yes

Question Number : 79 Question Id : 1879801819 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let U C C be an open connected set and f: U — T be a non-constant analytic function.
Consider the following two sets:

X={zeU:f(z)=0}
Y = {z € U : f vanishes on an open neighbourhood of z in U}.

Then which of the following statements are true?

(1) X 1sclosed in U
(2) V 1s closed in U

(3) X has empty interior

(4) Y 1s openm U

Options:

1879807273 1
1879807274 2
1879807275 3
1879807276 4

Question Number : 79 Question Id : 1879801819 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
U c C ol f&9q da= a9==9 347 f:U — C & UF d97a7 I 9 HeAq A1 =1 =7
T=a41 U7 T &4

X=1{z€U:f(z)=0}

Y= {z€U:faTU ¥z falt foge avirr 7 e gr<mar g}
T 77 5 T 17 T F49 721 27

(1) X, UH=ga2

(2) YV, URTa9 8

(3) X & satw e g

(4) v, U fEaa g
Options:

1879807273, 1

1873807274, 2
1873807275, 3



1873807276, 4

Question Number : 80 Question Id : 1879801820 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Consider the power series

i 2n+1

) i n =
f@=2vnww

n=0

Which of the following are true?

(1) Radius of convergence of f(z) 1s infinite

(2) The set {f(x): x € R} 1s bounded

(3) The set {f{x): —1 < x < 1} 15 bounded

(4) f(z) has mfimitely many zeroes

Options:

183792072771
1879807278, 2
1879807279 3
1879807280, 4

Question Number : 80 Question Id : 1879801820 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

=1 = gt o7 T w
_ i _ Hzzn+1
f®=;vnww

A ase T 797 a7 27

(1) f(z) ® A B AT g
(2) T==T {f(x):x ER}TA= 2
(3) "= {fx):i—l<x<1}dazg

(4) f(z) & A9ad: 9ga T ¢



Options:

1879807277 1
1879807278 2
1879807279 2
1879807280, 4

Question Number : 81 Question Id : 1879801821 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let U be an open subset of C and f: U — C be an analytic function. Then which of the
following are true?

(1) If f 1s one-one, then f(U) 1s openin C

(2) If f 1s onto, then U = C.

(3) If f 1s onto, then f 1s one-one

(4) If f(U) 1s closed 1n T, then f(U) 1s connected

Options:

1879307281 1
1579807282 2
1879807283, 2
1879807284 4

Question Number : 81 Question Id : 1879801821 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

U &1 C =T oG SUaH==a9 A4 @491 f: U — € TF 3519 A AT | G (757 7 o R
e 27

(1) afF fuES g Fa CH f(U) FIa 2
(2) A= faA=al=d g, @@ U = C
(3) 7% f sr=anf=a g, a4 f vFat

(4) ARCHf(U)FITE, (V) F=E
Options:
15738072811
1573807282, 2
1873807283 2
1573807284, 4



Question Number : 82 Question Id : 1879801822 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Let f: C — C be an analytic function. For zp € C, which of the following

statements are true?
(1) [ can take the value z; at finitely many points in & |n€ M}
(2) f(1/n) =z, forall n € N = f 1s the constant function z,

(3) f(n)=zpforall n € N = f is the constant function z,

(4) f(r)=zyforallr € @ n[1,2] = f 1s the constant function z,
Options:
1573807285, 1
1573807286, 2
1873807287, 2
1873807288, 4

Question Number : 82 Question Id : 1879801822 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

fi € — CF TeATISH BeAT q19| T 2, € C & 0 757 5 T F7 F F99 T 22
(1) E|nEH}#¢ﬁﬁﬂﬁ?ﬁﬁ§ﬁfﬁfﬂﬂﬂWzﬂ§rW%

(2) f(l/n)y=z,@din E NF T = f TF A= T4 25 ¢

(3)  f(n) =zo@l n € NF T = f UF 9% & 29

(4) fir)=z,@ftireQn[1, 2[5 = f U&= T 2, &
Options:
1573807285, 1
1573807286, 2
1873807287 2
1573807288, 4

Question Number : 83 Question Id : 1879801823 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let C[0,1] be the ning of all real valued continuous function on [0,1].

Letd={fecloi]: f(1/ W=r (3/ 1) = 0}. Then which of the following statements are

true?

(1) A 15 an 1deal 1n C[0,1] but 15 not a prime 1deal 1 C[0,1]
(2) A 15 a prime 1deal in C[0,1]
(3) A 15 a maximal ideal in C[0,1]

(4) A is a prime ideal in C[0,1], but 1s not a maximal ideal in C[0,1]

Options:

1879807289 1
18739807290, 2
1879807291, 2
1879807292, 4

Question Number : 83 Question Id : 1879801823 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
C[0,1] T [0,1] 9= T ITEAT=F AT &F Tad BAAT HT TA4T T o1 AT 5

a={feclo]: f(*/,) = f(3/y) = 0}. T & & 7 F7 & Fo &7 2
(1) C[0,1] 5 AT A ITATAAT g AT C[0,1] H A STHTT [UrTaAT A8l &
(2) C[0,1] 5 A SASIT=T [TATIAT &
(3) C[0,1] § A I TOr=TIAT 2

(4) C[0,1] ¥ A ST TATAAT g Ao C[0,1] F A ST Toretma=t 721 2

Options:

1879307289 1
1579807290, 2
1879807291, 2
1879807292, 4

Question Number : 84 Question Id : 1879801824 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



For a given integer k, which of the following statements are false?

(1) If Kk (mod 72) 1s aumt m Z,,, then k (mod 9) 1s a umt m Z,
(2) If K (mod 72) 1s a unit m Z75, then &k (mod 8) 15 a unit 1n Zg
(3) If k (mod 8) 1s a umit n Zg, then k (mod 72) 1s a umt in Z5,

(4) If k (mod 9) 1s a umt n Zy, then k (mod 72) 15 a umt n Z,,

Options:

1579307293 1
1879807294 2
1879807295 3
1879807296, 4

Question Number : 84 Question Id : 1879801824 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

a3 o quitss k& o, e 5 & 9 T e s|e 2

(1) 1= k (mod 72) Z;,¥ T T2 g, T k (mod 9) Zo H UF I
(2) af= k (mod 72) 7, § U&F AMe g, a7 k (mod 8) Zg §# TH =g
(3) 1= k (mod 8) Zg H & Iz g, AT k (mod 72) Ty, H TF qMe g

(4) 7% k (mod 9) Zg H TF A< g, T k (mod 72) Ty, H UF AFE 2

Options:

1879807293 1
1879807294 2
1879807295 3
1879807296 4

Question Number : 85 Question Id : 1879801825 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let [ be an 1deal of Z. Then which of the following statements are true?

(1) I 15 a principal 1deal

(2) I 15 a prime 1deal of Z

(3) If I 15 a prnme 1deal of Z, then [ 1s a maximal ideal in Z
(4) If I 1s a maximal 1deal in Z, then [ 1s a prime 1deal of Z
Options:

18yagorzar. 1
1873807298, 2
1873807299, 2
1573807300, 4

Question Number : 85 Question Id : 1879801825 Question Type: MSQ Option Shuffling: No Display Question Number :

Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

T & ST [ A | T S A R | FhT T 2
(1) [ T W TSI AT
(2) I T UE AT (OS]

(3) =t 1,7 Ft U AT AUSAT 2, 97 ] T H U 3T STl 2

(4) Atz I, T | UF IS ETaHl g, a9 [ T &l UF 91T qUrSTadl g
Options:
1879807297, 1
1879807298, 2
1879807299, 3
1879807300. 4

Question Number : 86 Question Id : 1879801826 Question Type: MSQ Option Shuffling: No Display Question Number :

Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

Yes

Yes



Let F[X] be the polynomial ring in one variable over a field F. Then which of the following
statements are true?

(1) F[X]isa UFD
(2) F[X]isaPID
(3) F[X] 1s a Euclidean domain

(4) F[X]1s a PID but is not an Euclidean domain

Options:

1879807301, 1
1879807302, 2
1879807303 2
18738073204 4

Question Number : 86 Question Id : 1879801826 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0
T S F 9% UF 97 A0 agd=id g9 & F[X] 7 a7 791 5 9 &9 9§ 797 94 27

(1) FIX]T® UFD &

(2) FIX]U®PID g

(3) F[X] % 217 Iid ()

(4) F[X] 7 PID g Tehe qfa=1a 9id () 781 &
Options:
15738073011
1873807202, 2
1573807203, 2
1873807304, 4

Question Number : 87 Question Id : 1879801827 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let f(x) € Z[x] be a monic polynomial of degree n. Then which of the following are true?
(1) If f(x) 1s ureducible in Z[x], then it 1s irreducible in Q@[x]

(2) If f(x) is irreducible in @[x], then if is irreducible in Z[x]

(3) If f(x) 1s reducible 1n Z[x], then 1t has a real root

(4) If f(x) has a real root, then it is reducible in Z[x]

Options:

1879307205 1
1879807206, 2
1879807307, 2
1879807308, 4

Question Number : 87 Question Id : 1879801827 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

f(x) € Z[x] & n Fife (=30T) FT UFFONHN T292 AT T 70T F T HIT F 77 27
(1) =% f(x) Z[x] 7 sorgmoofi g1, a9 9 Q[x] 7 serghevfir g

(2) = f(x) Qlx] F FrerTFOfT g, 7 7 Z[x] F ATTFT

(8) = f(x) Z[x] H AIHTIN 2T, T THHT ATEAAH TA ST

(4) 1= f(x) FT TIEATEF 9A 27 99 a8 Z[x] F T g

Options:

1872807205 1
1879807306, 2
1879807307, 3
1879807308, 4

Question Number : 88 Question Id : 1879801828 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0



Let F be a field. Then which of the following statements are true?
(1) All extensions of degree 2 of F are 1somorphic as fields

All finite extensions of F of same degree are 1somorphic as fields if

(2)
Char(F) = 0

(3) All fimte extensions of F of same degree are 1somorphic as fields if F 1s finite

(4) All fimte normal extensions of F are 1somorphic as fields if Char(F) =0

Options:

1879807309 1
1879807210 2
1879807211, =
1879807212 4

Question Number : 88 Question Id : 1879801828 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

F T U# &3 AT 94 9% § T &9 T 5799 To7 27
(1) F & &1t (F2301) 2 & o<t e &= & avg a9=4r ¢

F o e St white (F=300) & @it affiaa Feae a=t & a7 a9l girl

(2)

1 Char(F) = 0

F & e stdt @ife (F=97) & ot affifaa Eeare a=r &t 9vg aw=d1 g/
(3)

Tt F oi¥=a g

(4) F & 741 gt samam= Heare 931 it a9 97541 g 4= Char(F) = 0

Options:

153792072059 1
1879807210, 2
1879807311 2
1879807312 4

Question Number : 89 Question Id : 1879801829 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Which of the following statements are true?

There exust three mutually disjoint subsets of R, each of which 1s countable and dense 1n

1
(1) R
(2) For each n € M, there exist n mutually disjoint subsets of R, each of whichi1s  countable
and dense n R
(3) There exist countably infinite number of mutually disjomt subsets of R, each of which 1s
countable and dense in R
There exist uncountable number of mutually disjoint subsets of R, each of which 1s
(4) .
countable and dense in R
Options:

15738073131
18738073214, 2
1573807215, 2
1873807216, 4

Question Number : 89 Question Id : 1879801829 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

e & o & T ' 22

(1) R & 19 U997 AHTFT JTTA=A9 ¢ o7 H § Tedd T a41 R 5 7949 g

ToIF n € N #F 0, R % n T80T S SUHH=A ¢ IS4 & 900 T 39T R H 79

(2) N
2
(3) R % T AT TR AEIHT SUHH=AT ¢ (o H o Fedd T 9T R H T9 2
(4) R % SO G797 AGIFT STHA=AT ¢ (o1H H Feash T 747 R 7 797 &
Options:

18738073131
1873807214, 2
1873807315 3
1573807216, 4

Question Number : 90 Question Id : 1879801830 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Consider [n] = {1,2, ..., n} with the discrete topology and let

=] [m
nzl

be the product space with the product topology. For x = (a4, a,,...) € X, defme
T(x) = (1,a4,as, ... ). Then which of the following statements are true?

(1) Let x, € X forn = 1,2,3, ... be a sequence 1 X. Then 1t 1s convergent.
(2) X 15 a compact, Hausdorff space
(3) The map T: X — X 1s continuous

(4) The map T: X — X has a umque fixed point

Options:

1879807317 1
1879807218 2
1879807219 2
1579807320, 4

Question Number : 90 Question Id : 1879801830 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

EEFmaa s I 0] = (1,2, ..., n} 9% FEE # agraH &

x=] o
nzl

T T & AT 0 A 2 x = (ay, a,,..) € X F T, T(x) = (1,a,,a,,..) &
T Fe| T4 [ J # FAH F9T T 27

-
-

(1) I= x, € X,n=1,2,3,.. 7 ™7, ¥ § UF dHA g, T 9 ATHH ¢

(2) X T Tgd grEEETE a9 2
(3) AIT:X — X dad 2

(4) AUT:X - X W g Algaa Mg g g

Options:
1879807217 1
15379807315 2



1873807319, 3
1573807320, 4

Sub-Section Number: 3
Sub-Section Id: 18798050
Question Shuffling Allowed : Yes

Question Number : 91 Question Id : 1879801831 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

Consider the mitial value problem i—i =x?+ y%, y(0) =1; 0 < x < 1. Then which of the

following statements are true?

(1) There exists a umque solution in [!].E]

(2) Every solution 1s bounded mn [ﬂ,ﬂ
(3) The solution exhibits a singularity at some point in [0,1]

(4) The solution becomes unbounded in some subinterval of E 1]

Options:

1879807321 1
1879807322 2
1879807323 2
1579807324 4

Question Number : 91 Question Id : 1879801831 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

st AT AT 2 = 2 + y?, y(0) = 10 < x < 1 T A A a@ e awm

(1) [D,H H ATZdT g1 IIA=9 2
(2) ﬂﬁfﬁgﬁ[ﬂ.ﬂﬁﬁﬁa%

(3) g [0,1] & Taeelt &g ww == (RRm ) zaiar g

(4) %W[&,l]#%ﬁ%'lﬁﬁe&@ﬂldl%



Options:

1879807321 1
1879807322 2
1879807323 2
1879807324 4

Question Number : 92 Question Id : 1879801832 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Consider the eigenvalue problem
(1 +x%y") + Ay =0,x € (0,1),

y(0)=0,v(1)+2v'(1) =0.

Then which of the following statements are true?

(1) all the ergenvalues are negative
(2) all the e1genvalues are positive
(3) there exist some negative eigenvalues and some positive eigenvalues
(4) there are no eigenvalues
Options:

18738073251
1873807326, 2
1873807327, 3
1573807328, 4

Question Number : 92 Question Id : 1879801832 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



((1+x%)y") + 4y =0,x € (0,1),
y(0) =0,y(1) +2y’(1) = 0.
U7 ST w6 | 99 W A EE T a0 20

(1) Tt AT AT TS ¢
(2) THT ATTAATF AT 9919 F 2
(3) T TATHT AT Gz FETHE ATTAAE 7T &

(4) g ATHAATE AT T2l 2

Options:

1879807325 1
1879807326 2
1879807327 2
1579807328 4

Question Number : 93 Question Id : 1879801833 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let v be a solution of
(1+x2)y" + (1+4x%)y=0,x >0

y(0) = 0. Then y has
(1) infinitely many zeros in [0,1]

(2) infinitely many zeros in [1, o)

(3) at least n zeros in [0, nm], Vvn € N
(4) at most 3n zeros in [0, nw],Vn € M
Options:

1873807329 1
1573807320, 2
1573807321, 3
1573807332, 4

Question Number : 93 Question Id : 1879801833 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



(1+x%)y" + (1+4x%)y =0,x >0,

y(0) =0Ty ®

(1) [0,1] ¥ A=aT: 98 T &

(2) [1,c0) H SAaa: 9 ST &

(3) [O,nn], Vv n ENHFATAFTA N TTE

(4) [0,nr], ¥n € N # sif9a o sife® 3n s g
Options:
15798073229 1
1579807320, 2
1879807321, 2
1879807332 4

Question Number : 94 Question Id : 1879801834 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
A possible initial strip (xg, Vo, Zo, Po, §o) for the Cauchy problem pg = 1

where p = 5—; qg= 5—; and xp(s) = 5, vp(s) = %.zu(s} =1 for s = 11s

(4) (SEJ 1.—%,5)

Options:

187980732232 1
1879807224 2
1879807335 2
1879807326, 4

Question Number : 94 Question Id : 1879801834 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 4.75 Wrong Marks: 0
dz

et T pg = 15 o, Tt p = o2 g = 5= EMs > 1 FhT

xo(5) = 5, yo(5) =%, zZo(s) = 1 &, UH FATH mﬂﬁ (0. Y0, Z0. Po, 90) &

(4) (SEJ 1.—%,5)

Options:

18739807323 1
18739807334 2
1579807325, 2
1879807326, 4

Question Number : 95 Question Id : 1879801835 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Let u(x, t) be the solution of

d%u  d3u ) ) ) -
T Mo xt, —w<x<ot>0,

u(x,0) = Z—?(k‘,{]} =0,—0 < X < 0,

Then u(2,3) 15 equal to

(1) 9
(2) 1
(3) 27
(4) 12
Options:

1573807337, 1
1873807338, 2
1873807339, 3
1573807340, 4
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Correct Marks: 4.75 Wrong Marks: 0

T u(x,t) T FIEA S

3%u 8%u
- Ti=xt, —w<x<omt>0,

u(x,0) = z—:(x,{)} =0,—00 < X < 00,

AT u(2,3) FAT

(1) 9
(2) 1
(3) 27
(4) 12
Options:

1573807337, 1
1873807338, 2
1873807329, 3
1573807340, 4

Question Number : 96 Question Id : 1879801836 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
The values of a, 4, B, C for which the quadrature formula

[, —0)f(x)dx = Af (—a) + BF(0) + Cf(a)

1s exact for polynomuials of highest possible degree, are

E = \"E 8 > '\,"E
1) a= fA=2+i5.B=5C=5-1x
3 5 5 2 5, 45
3)  a= EAZE(I_EJ p=2c=3(1+%
JEF ':-.'l \"EJ g! g ~,‘|"§
@ o= La-2(1+8)8-2c-3(1-2%)
JE' 9 MEY 9’ 9 V5

Options:



18738073411
1573807342, 2
1573807345, 2
1573807344, 4

Question Number : 96 Question Id : 1879801836 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
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Correct Marks: 4.75 Wrong Marks: 0

aFAT T 1 (1 — x)f (x)dx = Af (—a) + BF(0) + Cf (a) & I==a &wa =ver (F=4ft) &
FZIRN & (A0 [EHAFA 3 g & (W0 o, A, B,C F AT &

[z 5 5 g 5 5

(l} W—JE.A—E'FE“‘—I,E—,B—E,C—E—?W—@_

EN 5 45 g s 45

2 — _ :——L — - — - L

(2) @ JE'A 9 aﬁ’B *;C 9+3-,E
(3) — EA—E(I—E) B=2 .:"—5(1+E
{T_JE' 9 VBT et g V5
4 a= P a=2(1+%) 5=2c=2(1-%)
JE' 9 ¥5/ 9’ 9 V5

Options:

18792073411
1579807342 2
1879807343 2
1879807344 4

Question Number : 97 Question Id : 1879801837 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Consider the ordinary differential equation (ODE)

{,1-"{.1f1l +vy(x)=0, x=0,
v(0) =1,

and the following numerical scheme to solve the ODE

2k

{M+}’}1_1 =0, n=1,
h=1Y =1

f0<h< %, then which of the following statements are true?

(1) (V) 2 omasn — ow
(2) (¥,,) = 0asn — o

(3) (¥, ) 1s bounded

max

(4) nhE[ﬂ,T]LF'[”'Fl} —Y|2wasT -

Options:
1579507245 1

187380734E. 2
1873807347, 2
1573807348, 4

Question Number : 97 Question Id : 1879801837 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



=91 T 9FeAT JHF (ODE)

{.‘r" (x) +y(x)

. 0, x=0,
y(0) =1,

TAT THET ZA FoeA & [T 7T FATeHE AT (FhTH) 77 3= &7

2k

{—?”“_Y"_L +V¥,_,=0 nxz=1,
v=1Y = 1.

a0 < h <3 7@, T E T AT T T AT
(1) (V,) 5o @H n— w
(2) (V) = 0@ n — o

(3) (V) uRE=i

(4) nhepor]ly(nh) — Y| = O HH T — o0

Options:

1879807345 1
1879807346, 2
18739807347 2
1879807248 4

Question Number : 98 Question Id : 1879801838 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

The mimimum value of the functional
_ T fdy\2
I(yv) = fﬂ (E dx,

subject to _[Dn y2(x)dx =1, y(0) =0 = y(n) is equal to

(1) 1/2
(2) 1

(3) 2

(4) 1/3
Options:

1873807343 1
1573807350, 2



1873807351, 3
1573807352, 4

Question Number : 98 Question Id : 1879801838 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

st [Ty 2(x)dx = 1, ¥(0) = 0 = y(m) F A wowmw 1(y) = [7 () de w7
A E

(1) 1/2
(2) 1
(3) 2
(4) 1/3
Options:

18738073459 1
1873807350, 2
1573807351, 2
1573807352, 4

Question Number : 99 Question Id : 1879801839 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Let y = y(x) € C*([0,1]) be an extremizing function for the functional

-
I(y) = ful [(3%) - 23'] dx, satisfying y(0) = 0 = y(1). Then an extremal y(x), satisfying

the given conditions at 0 and 1 together with the natural boundary conditions, 1s given by

(L -1

(2) Z(x—1)2
(3) =Z(x*-2x2+1)

4) S (F+xr-2)

Options:

1879807353 1
18739807354 2
1579807355, 2
1879807356, 4



Question Number : 99 Question Id : 1879801839 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
dZy

T (0) = 0 = y(1) Fr e w A () = [(2) - 2] dx w o

dax?

y = y(x) € C*([0,1]) FT “TFETHTE T AT HIA| T ATFHfoh TEHTHT Tia=r=i & ara-ars
0 TAT 1 9% =1 9Tl &l Hqee Fed a1 =297 y(x) & F=a Farsmar g

(1) —(x—1)*

(2) T (x—1)2

(3) T -2x24+1)

(4) Z(xP+x2-2)

Options:

1879807353 1
1879807354 2
1879807355 2
1879807356 4

Question Number : 100 Question Id : 1879801840 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Assume that hy, h,, g, and g, € C([a, b]).

b
Let 9(x) = £() +2 [ Iu(©109) + by (0200t

be an integral equation. Consider the following statements:

Sy: If the given integral equation has a solution for some f € C([a, b]), then

b . b, :
o F®g(D)yde =0= [ f(£)ga(t)dr.
S, The given mtegral equation has a unique solution for every f € C([a, b]) if A is not
a characteristic number of the corresponding homogeneous equation.

Then

(1) Both S, and S, are true
(2) 51 15 true but S5 1s false
(3) S, 1s false but S, 1s true

(4) Both S; and S5 are false

Options:

1879807357 1
1879807358 2
18798073259 2
1879807360, 4

Question Number : 100 Question Id : 1879801840 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



AT % hy, hy, g, TT g, € C([a, b]).
b
() = F@)+2 [I©0.09 +he 9,010t

T THTEHAT AHIH0T gf 9T 7o Faa=a1 97 [=F=7 &7
§,: AT = TE AATHAT AHIEHIT HT (F40T f € C([a, b)) F U ZA L, a9
Prog®dt =0= [°f(t)g2(t)dt.

S, =T ME THATEHAT qHiE 0 &1 27 f € C([a, b]) F o stfgei= g« g afs A @ g @i

-
(1) Sy TATS, AT AAE

(2) S, I § A1aT S, ATT
(3) S, AT ATHT S, TAZ

(4) Sy TAT S, AT AT &

Options:

1879807357 1
1879807358, 2
1879807359 2
1879807260, 4

Question Number : 101 Question Id : 1879801841 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0

The integral equation

plx)=1 +% fnﬁ (cos? x) ¢p(t)dt

has

(1) no solution

(2) unique solution

(3) more than one but fimtely many solutions

(4) infimtely many solutions

Options:
1879807361 1



1873807362, 2
1573807363, 3
1573807364, 4

Question Number : 101 Question 1d : 1879801841 Question Type: MSQ Option Shuffling: No Display Question Number : Yes

Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

TATEAT THEHT]

$(x) = 1+= [ (cos?x) p(t)dt

T
(1) wFEzaasz

(2) AEdT a2

(3) T A qr AT e

(4) AAad: 9gd 89 ¢

Options:

1879807361 1
1879807362, 2
1879807363 3
1873807364 4

Question Number : 102 Question Id : 1879801842 Question Type: MSQ Option Shuffling: No Display Question Number :
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Consider a mechanical system whose position 15 described using the generalized coordinates
Giseer Gn- LetT(qq, ) Qn. Gqs -+ G ) De the kinetic energy of the system. If the generalized
force @;, 1 =j = n, acting on the system 1s zero, then the Lagrange equations of motion are

(1) —(—__)——.='Dq1£j{_31u

(2) d(a—T) a—T=Gﬂ15j{_in

at\8a;/ ~ aq;

(3) 3__(£)_25_T=DJ1{_:_‘{

@ _'-(_)__.=U',1*_ii'*

Options:

Yes



1873807365, 1
1573807366, 2
1573807367, 3
1573807368, 4

Question Number : 102 Question Id : 1879801842 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
2y i o e FTe o et Rty =i g gy, . q,, & AT AN
T(qys ever Qs Gy s Gp) FT T BT AT FSAT HT A AR =MGFA GA Q) 1 < j <, ATTA
o T T 2, o[ 1 AT TR it e et

d {ary ar P
(1) E(B—%J—?ﬁ—ﬂﬂl;j;n

d {ar’ a7 .
‘} —_ — — — = -c:: Lo
("} dt (ﬂr;'j}) aq; 0.1=j=n

(3) —(— —2-—=0,1=j<=n

(4) a—(ﬂ)—ﬂ=ﬂ 1<j<n

Options:
15379207365 1

1873807 3EE. 2
1873807367, 3
1573807368, 4

Sub-Section Number: 4
Sub-Section Id: 18798051
Question Shuffling Allowed : Yes

Question Number : 103 Question Id : 1879801843 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let X and ¥ be real-valued independent random variables on (). Then which of the following
statements are correct?

E[cos(tX + u¥)] = E[cos(tX)]E[cos(u¥)]

(1)
— E[sin(tX)] E[sin(uY)] forallt,u € R

IfX ~ N(2,1)and ¥ ~ N(0,2), then Var(X 4+ ¥) = 3 where N(u, o)
(2)

represents Normal distribution with mean y and variance o°

(3) X=a}ln{V =>b}= ¢ foralla,be R

(4) P{X=a}n{VY=0}) =P({X =a})P({Y = b})foralla,b ER

Options:

1879807369 1
1879807370 2
1879807371, 2
1879807372 4

Question Number : 103 Question Id : 1879801843 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
X TETY &1 Q9% FIEdia® A S0 AEi=ad =% 71| T4 7= 5 F T T F99 q5f 57

E[cos(tX + uY)] = Elcos(tX)]E[cos(uY)]

(1)
— E[sin(tX)] E[sin(u¥)] #sft t,u € R F &0
IfZ X ~ N(2,1) TFTY ~ N(0,2), a9 Var(X +Y) = 3 9gi N(u, o?)
(2)

HATET o TAT TET g2 & AT AT a2 [2arar g
(3) X=aln{y=>b}= ¢ A a,b € R H T

(4) P{x=aln{¥Y=0})=P({X =apDP({Y =b}) Wit a,b e RF T

Options:

15879807269, 1
1879807370 2
1879807371, 2
1879807372 4

Question Number : 104 Question 1d : 1879801844 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0



Let {(X,. Y,):n = 1} and (X, Y) be random variables, on (0, F, P). Then which of the

n
following statements are correct?

(1) If X, — X almost surely, ¥, — ¥V almost surely, then X, + ¥, = X+ V mn distribution
(2) If X, — X m probability, ¥, — ¥ almost surely, then X, + ¥, = X + ¥V in distnbution
(3) If X;, — X n probability, ¥;; — V¥ in probability, then X, + ¥; = X + Y m distribution

(4) If X, — X m distribution, ¥, — ¥ m distribution, then X, + ¥, = X+ ¥V in  distnbution

Options:

1879207373 1
1879807374 2
1879807375 2
1879807376, 4

Question Number : 104 Question Id : 1879801844 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
{(X,.¥,):n = 1} T4T (X,Y) & (Q,F,P) 9% A== A< AT a4 771 § & o 99 921
%9

(1) azx, s xFAEEa Yy, s VRS a, aa g5y, + 1, - X 4+ ¥
(2) A= X, - X WHEEsarH, Y, - VY AEm s, agaea 9 X, + ¥, - X+ 7
(3) A= X, - X WEEar F, ¥, - VY OEEar d, aadea q X, + ¥V, = X +V

(4) AR X, s XFedH, V, s Vaded d, agaed 7 X, + ¥, - X +V

Options:

1879807373 1
1879807374 2
1879807375 2
1879807376 4

Question Number : 105 Question 1d : 1879801845 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let {X};: n = 0} be a Markov chain with state space M U {0} such that the fransition
probabilities are given by

q forj=0
Pij=41l—q forj=i+1
0 otherwise

for = 0,1,2,..., where 0 < g < 1. Then which of the following statements are correct?

(1) The Markov chain 1s irreducible

(2) The Markov chain 1s aperiodic
(3) peo, = q foralln = 1

(4) The Markov chain 1s positive recurrent

Options:
157980723771

1873807378, 2
1873807379, 3
1573807380, 4

Question Number : 105 Question 1d : 1879801845 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

At {X,: n = 0} ATHIT $[TAT T Toraal staed1 9919 N U {0} g T9T ST TTEwara

q j=0%TT
Pij =y1—gq j=f+l-'$ﬁ'|'l'.[
0 HeaH T

i =0,1,2,.., FT FZ0 < g < 1| T 7 H T HT & F479 Al 7
(1) AT STTAT AATHONT 5

(2) HATHTS §TEAT AATIAT 5

(3) o) = g wdtn = 15 form

(4) AT $FAT ST TAaadi g
Options:
1879807277, 1
1879807378, 2
18793072379 2



1873807380, 4

Question Number : 106 Question Id : 1879801846 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0

Consider a Markov chain with state space §. Let d(k) denote the peniod of state k € §. Whuch
of the following statements are correct?

Fori,j € S,1f3 n,m = 0 such that p:.(;t:' = 0 and p;:“:' =0

(1)
and i 1s recurrent, then j 1s recurrent
Fori,j € §,1f3 n,m > 0 such that p:'fj.rt:' = 0 and p;.:rl:' = 0,

(2)
then d(i) = d(j)

(3) Fori,j € §,1f 3 r > 0 such that pl.(;] = 0 then j cannot be transient

(4) Fori,j € §,1f 3 r = 0 such that pl.[;*] = 0 and [ 1s null recurrent then j 1s positive
recurrent

Options:

1873807381, 1
1573807382, 2
1873807385, 3
15738073584, 4

Question Number : 106 Question Id : 1879801846 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0
ATTAT ATE S ATAT ATHIT S7aAT 92 == F9) 914 & k € § F =17 staea7 rer d (k) 1 97
7 5 & &7 o T a2 27

ijesHERm az3nm>ommaggEp)’ > oqarpY > 0 T4V i AT &, A4

(1) ) ]
T T 2

(2)  ijesafz Inm>ommvEeEfEp)Y > 0T piY > 0, AT d (i) = d(j)

(3) i,jES AEIr > 0T@TFTE i pl) > 07 j AforF 72T 21 AT

(4) i,j €S, = 3r > 0@ IFTE T p(]) > 0 FT i o7 TATA & T j eTed G g

Options:
1879807381 1



1873807382, 2
1573807385, 3
15738073584, 4

Question Number : 107 Question 1d : 1879801847 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

A random vaniable T has a symmetric distribution if T and —T have the same distribution. Let
X and Y be independent random variables. Then which of the following statements are correct?

(1) If X and ¥ have the same distribution then X — ¥ has a symmetric distribution

(2) X ~N(3,1)and ¥ ~ N(2,2), then 2X — 3Y¥ has a symmetric distribution

(3) If X and ¥ have the same symmetric distribution, then X + Y has a symmetric  distnbution
(4) If X has a symmetric distribution, then XV has a symmetric distribution
Options:

1873807385, 1
1573807386, 2
1873807387, 3
1573807388, 4

Question Number : 107 Question Id : 1879801847 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

T ATS o2 =% T H ded A9 g 912 T T97 —T F U o g2 g| X TAT Y & 907 q152®
=7 A A 79 F | # T 4T 985 2?

(1) A= X UF Y & UF 5 924 g a9 X — V & 9o a9H=5d ¢
(2)  AEX ~ N(3,1) TITY ~ N(2,2), 9 2X — 3V T de q9(Hd &
(3) AR X TATY & UF € AAAG A2 5, T9 X + ¥ A A= AHAT g

(4) 1= X &7 9ed 99d g, a9 XV FT ded a9d g

Options:
1537920735851

1873807386, 2
1873807387, 3
1573807388, 4

Question Number : 108 Question Id : 1879801848 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical



Correct Marks: 4.75 Wrong Marks: 0

Suppose Xy, X5, ..., X, are 11.d. Uniform (6, 26),6 > 0. Let Xy, = min{Xy, ..., X, } and
Xmy= max{Xy, ..., X,}. Then which of the following statements are correct?

(1) (X1, X(ny) 15 jorntly sufficient and complete for &

(2) (X(1y, Xmy) 15 jointly sufficient but not complete for &

(3) X;":' 1s a maximum likelithood estimator for 8
(4) X1y 15 a maximum likelthood estimator for &
Options:

15738073859, 1
1873807330, 2
1873807391, 2
1873807392, 4

Question Number : 108 Question Id : 1879801848 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
A % X, X;, ..., X, 11d. Uniform (6,26),68 > 0 g1 9 & X3, = min{X;, ..., X, } T
Xepy = max{Xy, .., X, }. 79 9= & & &7 7 97 721 52

(1) 6 F T4 (X1, X)) TIFT =T H T T4T 9 €

(2) 6 T T (X 1), X)) THT =9 8 O 2 99 T 721 2

(3) H%ﬁqx‘;'aﬁw#ﬂﬁmmﬁm‘cﬁ%

(4) 6 % T Xy, ATErhes HATAT AHA%

Options:
15379207259, 1

1873807380, 2
1573807391, 2
1573807392, 4

Question Number : 109 Question 1d : 1879801849 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let {X; :i = 1} be iid. observations with E(X;) = 0 and Var (X;) = ¢° > 0. Then which of
the following statements are correct?

1 n
(1) - (X2i—1 — X>;)? is consistent for a2
i=1
1 no _.
(2) - (X; — X)? is consistent for o2
i=1
1 mn
(3) — X? is consistent for g2
n i=1
1 n _
(4) Z (X; — X)? is consistent for g2
n—1 i=1
Options:

1873807393 1
1573807394, 2
1573807395, 3
1573807396, 4

Question Number : 109 Question Id : 1879801849 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
AN FEX) =0T Var (X)) =c2 >0 Fa={X;: i =1} iid Haan i aaF=Ha
T A e w3

(1) ol & oo %Zf:1E:XZi—1 — Xy;)® A
@ ot g, - B s
(3)  orFFm oYL X7 gETE

4)  o?Ffm T, (X, - X)? gEa g

Options:

15793072393 1
1879807394 2
1879807395 3
1879807396, 4

Question Number : 110 Question 1d : 1879801850 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let X be a discrete random variable with sample space X’ = {1,2, ...,10} and probabality mass
function p(x), x € X. Consider testing the hypothesis

Hy : p(x) = %J x € X against

Hy:p(x)xx x€X

based on a single observation X. Then which of the following statements are correct?
(1) The test with critical region {X = 2} 1s most powerful of 1ts size

(2) The test with critical region {X < 2} 1s unbiased at level @ = 0.1

(3) If X = 7 the p-value of the most powerful test 1s 0.6

(4) There exists a nonrandonuzed test of size 0.05

Options:
18792073497, 1

1873807398, 2
1873807399, 2
1573807400, 4

Question Number : 110 Question Id : 1879801850 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0

sfdast a2 X = (1,2, ...,10} 797 ITEAFAT 5879 Fa9 p(x), x € X % ar9 X il F6aq
Tai=z® I A= THFH94T (hypothesis)

Hu:p(x)=ﬁ.xexﬁﬁ

Hy :p(x)xx, xeX
T AT H U AT LA X F AL I G T 3 F [T H 91| dd A T q

(1) (X = 2) St & FTAT G 9T ATET § A9 hsT= T 2
(2) (X < 2} FiTa® &= AT WA &0 ¢ = 0.1 77 AqG99d 2
(3) = X = 7, a9 STIRASTTEAT T &7 p-AT9 0.6 2

(4)  WTE 0.05 B G T AFeaeT H 2

Options:
15795073297 1

1873807398, 2
1873807399, 2



1873807400, 4

Question Number : 111 Question Id : 1879801851 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0
Let {X, : n = 1} be 1.1.d. with common unknown continuous distribution function F(x — ),

where 6 1s the unique median of F. Define
v ={ 1 ifX;>1
' 0 ifX;=1

For testing Hy : 6 = 1 agamnst H; : 8 > 1, which of the following statements are correct?

(1) S,, ~ Binomial (n. %) under H,

and S, =Y-,Y.

(2) Test based on S,, 1s distribution-free under H,

(3) Right-tailed test based on S,, 1s unbiased

(4) The sequence of nght-tailed tests based on S,,, n = 1, 1s consistent
Options:

1873807401, 1
1873807402, 2
1573807403, 2
1573807404, 4

Question Number : 111 Question Id : 1879801851 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

(X, :n = 1} A AT Aqd 9ed ®Ad F(x — 0) F ™7 11.d. A g7 F & sttgaiT
AT @ g1 TreATed Y

1 #A=EX =1
wefl T

0 Ay 1 0 Sn=Ziabe
t_"'

AT Hy: 6 = 1T Hy: 0 > 1, % A7 Uiierd &7 & o 597 o O &9 o %97 a2 27
(1) Hy & da99 S, ~ @W(n,%)

(2) Hy & Sa¥d S, 97 AT T de0-H9d ¢

(3) Sp TT AT FTEE Zo2* o Ao T6ed 2

(4) Sp. 1 = 1, TT ST FTE2 2o’ T FT ATHA AT 2

Options:

1879807401, 1

1873807402, 2
1573807403, 2



1873807404, 4

Question Number : 112 Question Id : 1879801852 Question Type: MSQ Option Shuffling: No Display Question Number :

Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

Suppose the conditional p.d f. of a random variable X given & 1s

2x e
O
0, otherwise

where the prior distribution of & 1s Umiform (0,1). Based on a single observation x from X,
which of the following statements are correct?

(1) The Bayes estimate for & under squared error loss function 1s - x log,x

(2) The Bayes estimate for & under squared error loss function 15 _xlogex

(3) The Bayes estimate for & under absolute error loss function 1s x

(4) The Bayes estimate for & under absolute error loss function 1s i—xx
Options:

1873807405, 1
1873807408, 2
1573807407, 2
1573807408, 4

Question Number : 112 Question Id : 1879801852 Question Type: MSQ Option Shuffling: No Display Question Number :

Single Line Question Option : No Option Orientation : Vertical
Correct Marks: 4.75 Wrong Marks: 0

Yes

Yes



AT T A== 9% X 97 0 % =0 o+ v avidae p.df 2
2x ) B
f(x18) = {ﬂ_ﬂ* Oor=?d
0, &=
ST 6 %1 99 @=9 Uniform (0,1) 21 X & AT Uah THITA x & A1 U7, My s T @7 &

£

(1) 8 % oI TS UIE A AT & AGATT, TA-AFA —x log.x 2

xloges x 5

(2) 8 & T ‘T UIE AT AT & AT, ao-a e T

1-x

(3) 67 o Hede =T g Sere & ATATE, AF-AFA x T

(4) 6% form foeer 3 21fe S & oI, A — 2

1+x
Options:
1879807405, 1
18739807406, 2
1879807407, 2
1873807408 4

Question Number : 113 Question Id : 1879801853 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 WrongMarks: 0
Consider the random effect model y;; = u + b; + &;;,1 = 1,...,5;] = 1,---, 10 where
b;~1.i.d.N(0,7%) and &;;~i.i.d. N(0,c?) are all independent of each other. The parameter
space for the model is (i, 2, 72) € R x [0, 99) x [0,0). Let 62 and 72 be the usual unbiased
ANOVA estimators of ¢ and 77 respectively, and 65 and 72, be the maximum likelihood
estimators of 02 and 72 respectively. Then, which of the following events can happen with
positive probability for some parameter values?

(1) G2 is negative

(2) 2 is negative

(3) g% 1s negative

(4) fZ, 1s negative
Options:

1573807405 1
1873807410 2
1873807411, 2



1873807412, 4

Question Number : 113 Question Id : 1879801853 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
AT~ TAT F28T yy; = p+ by + &5, =1,...,5j = 1,-, 10 92 FHR &+, F2T0
bi~ii.d. N(0,72) T4T &;;~i.1.d. N(0,02) 99 Us THL H TF0A g1 [F=281 & o0 q1=a a4978
(n,02,1%) ER % [0,00) % [0,00) E1 &2 TAT £2 1 FHT: ¢ TAT v2 T ATLTIOT AT THAT
ANOVA =T&a JT4 @47 62 T4T £2, & o2 TAT 12 FT ATIHIA GATEAT HT ATHAS AT a4
T AT AT & (o7 W6 H T gaTeqS ITEawdT aTel Siea-are df Feq18 21 Tt g2

(1) 52 HOTHT &
(2) £2 AT ¢
(3) GZ FUTHT g
(4) 2 UM 2

Options:

1879807409 1
1879807410, 2
18739807411, =
1879807412 4

Question Number : 114 Question Id : 1879801854 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Given data {(x;, v;) : i = 1,2, ..., n} where n = 2 and not all x;’s are identical, the simple linear
regression model y = « + fx + & is fit. Let h;; be the i*"diagonal element of the Hat matrix
H =X (X'X)"1X' where X, is the corresponding model matrix. Then which of the
following are possible for some choice of n and x4, x5, ..., x,,?

(1) hi; = —1 for some {
(2) h;; = 0 for some i
(3) h;; = 1 for some i

(4) All h;; are equal

Options:
1879807413 1
18739807414 2

18739807415 =



1873807416, 4

Question Number : 114 Question Id : 1879801854 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
ot {(x,v;) :i=1,2,... ,n} A FEin = 2797 a9 x,’s 9999 Agl g, T 1a%H
TATAAY 287 (A=) y = @ + fx + & T T hy; T Hat =g H = X (X'X)~1X @1 ith
Taraulir st T A, 98T X, o T0% 99d Al=d AT=g gl ad 79 § T &T 0 T9T 1, X5, .., Xy,
@it famet wHz & o aw= 22

(l} hi:': —lq@!ﬁﬁﬁ_ﬂ;

(4) qd hy; FATE

Options:

1879807413 1
1879807414 2
1879807415 3
18739807416 4

Question Number : 115 Question Id : 1879801855 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
Suppose that My, ~ Wishart, (I, m) and Z ~np(0.E) are independent where E 1s positive
definite. Let a € RP be a fixed p-vector such that @ = 0 and define d = Z/||Z||. Then wiuch

of the following random variables has a y* distribution, possibly after being scaled by a
constant factor?

(1) d M~1d
(2) (d'M~1d)~t
(3) a'Ma

(4) (a'Mta)™?
Options:
1879807417, 1
18739807418 2
18739807419 =
1873807420 4



Question Number : 115 Question Id : 1879801855 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

AT T8 Mpyp ~ Wishart, (I, m) T9T z ~Ny(0.5) TH6T & FEl I FATHF (Hi4d gl 74 19
a € RP T Fad pAaET @ awm g & a = 0749rd = Z/||Z|| T 9% wreaid &9 a4,
T U 297 0 % IR T A ghg w9, e F T e aefas =9 #5 d92 p 2 grm

(1) d M~1d
(2) (d'M~1d)?
(3) a'Ma

(4) (a'Mta)™?
Options:
15738074171
1573807415 2
1873807414 2
1873807420, 4

Question Number : 116 Question Id : 1879801856 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

To estimate the population total ¥ = ¥™_ | vy, where v, V5, ..., vy are study variables and N is
the size of the finite population, a sample of size n 1s drawn using PPSWR(py, P2, ... Py )
scheme. If ¥y is the Hansen-Hurwitz estimator for ¥ then which of the following are correct?

(1) Vyp is unbiased for ¥

@) Var(Tuw) =2 [T, 2 - v?)
3 Var(Fan) =22 {5~ E(%an) 2

. : Fi i\
(4) Vat‘{ HH} = 12_} 1.j=i (l}l_}_{) 'UE'U.?.

nin— 1] Pj

Options:

1579307421 1
1879807422 2
1879807423 3
1879807424 4



Question Number : 116 Question Id : 1879801856 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
FAEAT AN Y = YL, y;, & AAFA & (A0, FGT Yy, ¥y, -, Vy FEAT =7 2 97 N qiH =T
STHEAT T AHIE g, n ATEA H A949T PPSWR(py, pa. .., Py ) ATEETAT H AT 14T 2
T Vyyy SO T s gr, ¥ & oo, 9= e F T @ g a3 22

(1) Y & o Yy s 2

r .o-} - 1 I !'z
(2) Var( Yyy) = ;[ ;'1:1% - },—z}

. . - 2
) Var(Pan) =2, (Z— E(Fun)} p

n

2
(4) Var( Ygy) = -1 *;';12?[:1.;:&;‘ (E —p_j_) Pib;

Options:

1879807421 1
1879807422 2
1879807423 3
18739307424 4

Question Number : 117 Question Id : 1879801857 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Consider a Balanced Incomplete Block Design (v, b, 7, k, 4) of v treatments and b blocks of &
plots each. Let N be the v x b mcidence matnix of the design. Then which of the following
statements are correct?

(1) AMk—1)=r(v—1)
(2) bzwv
(3) rank (NN') = v

(4) trace (NN') = bk

Options:
153792074251

1873807426, 2
1573807427, 3
1573807428, 4



Question Number : 117 Question Id : 1879801857 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
A & v ‘ZIeHe T97T 94T =A1® | k Wiz a1 b =At® d 94 F7 a7 Aqiead Aq0 =ATH
=T (v,b,r, k, ) WEEAT N S REFAETFT v x b A9 =g AW aa e H T

(1) AMk—1)=r(r—1)

(2) b=wv

(3) rank (NN') = v

(4) trace (NN') = bk

Options:

18739307425 1
1879807426, 2
1879807427, 2
1879807428, 4

Question Number : 118 Question Id : 1879801858 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

Consider the following system with three independent components u,, 1, and u5:

(—

Suppose that the failure probability of each component 1s p, and let f(p) be the probability that
the whole system 1s still functioning. Then which of the following statements are correct?

|

v rl)-

o w

@ f(G)=
@ fG)=%

@ r@)-2



Options:

1879807429 1
18739807420 2
1879807421 2
15379807422, 4

Question Number : 118 Question Id : 1879801858 Question Type: MSQ Option Shuffling : No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0
AT AT FATAT Uy, Up TAT ug ATAT T TOTEHT 97 T

e

‘ O—® |

W

AT & g7 st & === g o ft wiiEwar p g, 99 1o 9ot & w5 w5 i iR f(p)
GIEEERE e e e e b i o e

@ 1)z

Options:

1879207429 1
1579807420, 2
1879807421, 2
1879807432 4

Question Number : 119 Question Id : 1879801859 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Suppose 1n a single service queue, customers arrive at a Poisson rate of one per ten munutes,
and the service tume 1s Exponential at a rate of one service per five minutes. Let F, be the
probability that there are n customers in the system in steady state. Then which of the following
statements are correct?

(1) Pps1 =%Pn foralln =0

(2) The expected number of customers in the system 1s 1 1n steady state
(3) The expected number of customers in the system 1s 2 in steady state

The expected amount of ime a customer spends 1n the system i steady state 15 10
minutes

(4)

Options:

1873807433 1
1873807424 2
1879807435 2
1879807426 4

Question Number : 119 Question Id : 1879801859 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

AT T3 U f Ui F a9 1= [ & BT A argw G 39 Hae J U S E=rE 37 fJ A"
T AT AT 39 H AT T9 T 797 10 e 7 28 O a0 Fwaaidt g1 AT {5 S s
H 20 AT H n ATgdh gl & ATEEHar B, g1 94 (7% § T 19 F 597 951 27

(1) Pns1 =%Pn Tftn =z 0% fom
(2) TATAT ATEAT H TOMAT H AT 1 AT F&T 12
(3) TATAT ATEAT | TOITAT H ATl i AU Ta1 2

(4) AUTAT g TATHT ST J TTgah Tt 5 10 e G

Options:

18792074323 1
1579807424 2
1879807435 2
15879807436, 4

Question Number : 120 Question Id : 1879801860 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0



Let X, X, and X, be 1i.d. Normal random variables with mean 6 and variance 8% where § € R
1s unknown. Then which of the following statements are correct?

X, 42X, 43X, . i
(1) % 1s unbiased for @

Ef+4x3+0x7 . .
(2) % is unbiased for 82

2
(3) @ 1s unbiased for (1 + )

(4)  X;(1—72) is unbiased for 6(1 — 6)

Options:

15872807427 1
1879807428, 2
1879807429 3
1879807440, 4

Question Number : 120 Question Id : 1879801860 Question Type: MSQ Option Shuffling: No Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Correct Marks: 4.75 Wrong Marks: 0

AT o AT 0 9T T892 82 F AT Xy, X, TAT X, 11.d. AT AE=2@ 9 g, 9gf 0 € R
AT g T 77T A F & T H9T A2l 27

(1)  BEEEE 5w G et 2

&

2 z z . .
(2) BT g2 % R amfieT 2

14

(3) L g1 4 6) % for i

@  %(1-2). 0 -6) FRmemta g

2
Options:
1573807437 1
1573807435, 2
18738074339 2
1573807440, 4



