National Testing Agency

Question Paper Name: Mathematical Sciences 30th Nov 2020 Shift2
Subject Name : Mathematical Sciences

Creation Date : 2020-11-30 19:38:39

Duration : 180

Number of Questions : 120

Total Marks : 200

Display Marks: Yes

Mathematical Sciences

Group Number : 1

Group Id : 7720339
Group Maximum Duration : 0

Group Minimum Duration: 180
Show Attended Group?: No

Edit Attended Group?: No
Break time: 0

Group Marks : 200

Is this Group for Examiner?: No

Part A General Aptitude

Section Id : 77203325
Section Number : 1

Section type : Online



Mandatory or Optional :

Number of Questions :

Number of Questions to be attempted :

Section Marks :

Mark As Answered Required? :
Sub-Section Number :
Sub-Section Id :

Question Shuffling Allowed :

Mandatory
20

15

30

Yes

1
77203349

Yes

Question Number : 1 Question Id : 772033996 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A 3.1m x 2.2m x 2.1m block of granite is cut to have maximum number of 3m x 2m sized

slabs having thickness of 4 cm. These slabs are used to make a 1.5m wide pavement.

What is the maximum length (in meters) of pavement that can be made using these

slabs?

1. 200
2. 220
3. 400
4. 440

Options :

7720333981. 1
7720333982. 2
7720333983. 3

7720333984. 4

Question Number : 1 Question Id : 772033996 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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1. 200
2.220
3. 400
4, 440

Options :

7720333981. 1
7720333982. 2
7720333983. 3
7720333984. 4

Question Number : 2 Question Id : 772033997 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Milk rises rapidly at boiling point because

1. it becomes hotter than the vessel at boiling point

2. its temperature rapidly increases at boiling point

3. its bulk density rapidly decreases and it becomes more buoyant at boiling point
4. its vapour pressure rapidly decreases at boiling point

Options :

7720333985. 1
7720333986. 2
7720333987. 3
7720333988. 4

Question Number : 2 Question Id : 772033997 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720333985. 1

7720333986. 2

7720333987. 3

7720333988. 4

Question Number : 3 Question Id : 772033998 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

In an examination, each of the two brilliant students got 100 out of 100 and each of the

remaining six students scored less than 12. There is no provision of getting negative

marks. If N= Median score of the students and M= Mean score of the students, which of

the following is true?

1. M > 2N

2. 3N/2 < M = 2N
3N <M= 3N/2

4. From the above information nothing can be said about the relationship between the
Median score of the students and the Mean score of the students.

Options :

7720333989. 1
7720333990. 2
7720333991. 3
7720333992. 4

Question Number : 3 Question Id : 772033998 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720333989. 1

7720333990. 2

7720333991. 3

7720333992. 4

Question Number : 4 Question Id : 772033999 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Along the common radial direction from the center of two concentric circles of radii 100
m and 150 m, point A is on the circumference of the inner circle and point B is on the
circumference of the outer circle. The points A and B start moving on the respective
circles with a speed of 8 m/s, at the same instant, but in opposite directions. After how
many seconds, approximately, would they again cross each other along a common radial
direction?

1. 31
2. 37
3. 47
4. 53

Options :
7720333993. 1
7720333994. 2

7720333995. 3



7720333996. 4

Question Number : 4 Question Id : 772033999 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

&l Uovf-ad gal, foF®1 591l 100 m 3R 150 m €, & &5 4 Ud 99 Bl &
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1. 31
2. 37
3. 47
4.53

Options :

7720333993. 1
7720333994, 2
7720333995. 3

7720333996. 4

Question Number : 5 Question Id : 7720331000 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720333997. 1
7720333998. 2
7720333999. 3

7720334000. 4

Question Number : 5 Question Id : 7720331000 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720333997. 1
7720333998. 2
7720333999. 3

7720334000. 4

Question Number : 6 Question Id : 7720331001 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

Fifteen females participate in a singles badminton tournament. If a player is eliminated
as soon as she loses a match, how many matches are required to determine the winner?

1. 30
2. 29
3.15
414

Options :



7720334001. 1
7720334002. 2
7720334003. 3
7720334004. 4

Question Number : 6 Question Id : 7720331001 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720334001. 1
7720334002. 2
7720334003. 3
7720334004. 4

Question Number : 7 Question Id : 7720331002 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A box contains 3 white and 5 black balls. What is the probability of choosing 1 white and
1 black ball, if two balls are drawn at random, one by one, with replacement?

Options :

7720334005. 1



7720334006. 2
7720334007. 3

7720334008. 4

Question Number : 7 Question Id : 7720331002 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720334005. 1
7720334006. 2
7720334007. 3

7720334008. 4

Question Number : 8 Question Id : 7720331003 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

The first day of the year 2020 was a Wednesday. The first day of 2021 would be a

1. Wednesday
2. Thursday

3. Friday

4. Monday

Options :



77203340009. 1
7720334010. 2
7720334011. 3

7720334012. 4

Question Number : 8 Question Id : 7720331003 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Ty 2020 B UYH [ gUaR o1, 94 2021 D1 UUH &4 g

1. §UIR
2. TEaR
3. YHAR

Options :

77203340009. 1
7720334010. 2
7720334011. 3

7720334012. 4

Question Number : 9 Question Id : 7720331004 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



The shaded circles having diameter of 1, 0.5, 0.25 and 0.125 cm are inside squares of side
1 cm. The ratio of shaded area in A and B is one. The ratio of shaded area in C and D

would be
A B
D
0.5cm
0.5cm
1.0.75
2.1
3425
4.15
Options :

7720334013. 1
7720334014. 2
7720334015. 3

7720334016. 4

Question Number : 9 Question Id : 7720331004 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options :

7720334013. 1
7720334014. 2
7720334015. 3

7720334016. 4

Question Number : 10 Question Id : 7720331005 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



An isosceles triangle, ABC, is inside a square of side of 1 cm where AD=DB.

C

A D B
lcm

Which one of the following graphs represents cumulative area {cm

the triangle when moving from A to B?
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Options :

7720334017.1
7720334018. 2
7720334019. 3
7720334020. 4




Question Number : 10 Question Id : 7720331005 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options:
7720334017.1
7720334018. 2



7720334019. 3

7720334020. 4

Question Number : 11 Question Id : 7720331006 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
The coding genes form a tiny fraction of about 2% of the total human genome. If the

total human genome is written on a pack of 50 cards, the number of cards
corresponding to coding genes would be

1. One card

2. Two cards
3. Three cards
4. Four cards

Options :

7720334021.1
7720334022. 2
7720334023. 3

7720334024. 4

Question Number : 11 Question Id : 7720331006 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
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Options:

7720334021. 1



7720334022. 2
7720334023. 3

7720334024. 4

Question Number : 12 Question Id : 7720331007 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Four locations A, B, C and D are along a straight road. Distance between A and C is 30

km. From A, a bus starts at 8 am to reach B, and another bus from C starts at 8:30 am to

reach D. The buses move away from A, in the same direction with speed of the first

being double of the second. They meet at 9 am, at a place covering 80% of the
respective distances they are to travel. Then what is the distance between B and D?

1. 37.5 km
2. 25.0 km
3.12.5 km
4.7.5 km

Options :

7720334025. 1
7720334026. 2
7720334027. 3

7720334028. 4

Question Number : 12 Question Id : 7720331007 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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1.37.5 km
2. 25.0 km
3.125 km
4.7.5 km

Options :

7720334025. 1
7720334026. 2
7720334027. 3

7720334028. 4

Question Number : 13 Question Id : 7720331008 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
Probability of selection of Alex for a post is 8/11 and for Gafoor it is 5/14. The selection

of one is independent of the other. What is the probability of selection of only one of

them for the post?

1. 25/72
2. 67/154
3. 87/154
4.15/72

Options :

7720334029. 1
7720334030. 2
7720334031. 3

7720334032. 4

Question Number : 13 Question Id : 7720331008 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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1.25/72
2.67/154
3.87/154
4.15/72
Options:
7720334029. 1
7720334030. 2
7720334031. 3

7720334032. 4

Question Number : 14 Question Id : 7720331009 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5
Suppose the standard deviation of the body temperatures of 17 persons measured in

degrees Fahrenheit is 2.7. Which of the following is the standard deviation of the above
17 temperatures measured in degrees Celsius?

1::3:5
& AT
3 2D
415

Options:

7720334033. 1
7720334034. 2
7720334035. 3
7720334036. 4

Question Number : 14 Question Id : 7720331009 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options:

7720334033. 1
7720334034. 2
7720334035. 3

7720334036. 4

Question Number : 15 Question Id : 7720331010 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



Dots are placed at the intersections of a grid.

L ] » L
L ] ® L
L L ] *

How many triangles one can draw by joining these dots?

1.74

2. 76

3. 78

4 84

Options :
7720334037. 1
7720334038. 2
7720334039. 3

7720334040. 4

Question Number : 15 Question Id : 7720331010 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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1. 74
2. 76
3.78
4. 84

Options :

7720334037. 1
7720334038. 2
7720334039. 3
7720334040. 4

Question Number : 16 Question Id : 7720331011 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

Three liquids, A, B and C having densities of 3, 2 and 1 g/cc respectively, are mixed in the
volume proportion of 1:2:3 to form a 6 ml solution. What will be the density (in g/cc) of
the solution?

1. 1.7
2,20
345
4.3.0

Options :

7720334041. 1



7720334042. 2
7720334043. 3

7720334044. 4

Question Number : 16 Question Id : 7720331011 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

o 5l A, B U9 C [oH®T 9@ UL 3, 2 T4 1 g/cc & @I 1:2:3 & G SHUTal §
i3 @¥a Ud 6 M. @1 9id 9101 711 | 54 Uid &1 99d (g/cc H) fa1 gre

1. 1.7
2. 2.0
325
4.3.0

Options :

7720334041. 1
7720334042. 2
7720334043. 3

7720334044. 4

Question Number : 17 Question Id : 7720331012 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A fair coin is tossed 8 times independently. What is the probability that the third toss
results in a head?
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Options :
7720334045. 1

7720334046. 2



7720334047. 3

7720334048. 4

Question Number : 17 Question Id : 7720331012 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

U g fgd @1 8 IR W93 ©U 4 IS J1dT & | 393! 391 Wiildhd & & de 381
ﬁtz;?ﬂ H ?EEW?

A

1 i
1. J

(ws]

1
1/
1
by
1
1

b [
TN

i

8

3/

[l

=

Options :

7720334045. 1
7720334046. 2
7720334047.3

7720334048. 4

Question Number : 18 Question Id : 7720331013 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5



A girl is running at a constant speed along a straight path to catch a bus that is some
distance away from her and stationary. Before she reaches the bus, it accelerates away
from her. Which of the following graphs is a possible depiction of their motion?
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Options :

7720334049. 1
7720334050. 2
7720334051. 3

7720334052. 4



Question Number : 18 Question Id : 7720331013 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options:

7720334049. 1
7720334050. 2



7720334051. 3
7720334052. 4

Question Number : 19 Question Id : 7720331014 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

A tap takes 6 hours to fill a water tank, a second tap takes 5 hours, a third 4 hours and a
fourth 3 hours. How long, approximately, would it take to fill the tank if all the taps are
used together?

1.1 hour
2. 1.5 hours
3. 2 hours
4. 2.5 hours

Options :

7720334053. 1
7720334054. 2
7720334055. 3
7720334056. 4

Question Number : 19 Question Id : 7720331014 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5
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Options:
7720334053. 1
7720334054. 2



7720334055. 3
7720334056. 4

Question Number : 20 Question Id : 7720331015 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 2 Wrong Marks : 0.5

The number of unit squares that can be fitted inside a circle of some finite diameter d is
at the most

1. (m d2/4)-1
2. md?

3. (md?)/4
4 (m (d-1)3)/4

Options :
7720334057. 1
7720334058. 2

7720334059. 3
7720334060. 4

Question Number : 20 Question Id : 7720331015 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 2 Wrong Marks : 0.5

UH shls il &1 HAYdaH FB Wil fob U Hiffid o/ d & g H 4L o ¥l §

1. ( d2/4)-1
2. md?

3. (md?)/4
4. (m (d-1)%)/4

Options:
7720334057. 1
7720334058. 2

7720334059. 3
7720334060. 4



Part B Mathematical Sciences

SectionId: 77203326
Section Number : 2

Section type : Online
Mandatory or Optional : Mandatory
Number of Questions : 40
Number of Questions to be attempted : 25
Section Marks : 75

Mark As Answered Required? : Yes
Sub-Section Number : 1
Sub-Section Id : 77203350
Question Shuffling Allowed : Yes

Question Number : 21 Question Id : 7720331016 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Suppose that 4, B are two non-empty subsets of R and ¢ = 4 n B.
Which of the following conditions imply that ¢ is empty?

1. 4 and B are open and ( is compact
2. A and B are open and ( is closed

3. A and B are both dense in [}

4. A is open and B is compact
Options :

7720334061. 1

7720334062. 2

7720334063. 3

7720334064. 4



Question Number : 21 Question Id : 7720331016 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Al A 3R B, & & &l 3iRad SUTHAT & 9T ¢ = 4 n B, 78 FEREGI H Y &H
Hufdsy gaadsais F cfadg 2

1. A 3R pfagd € auT c Ggd Bl
2. A 3R B faga § au1 c Had B
3. AR BEH g A g B

4. Afdga g aui s Hegd gl

Options :

7720334061. 1
7720334062. 2
7720334063. 3
7720334064. 4

Question Number : 22 Question Id : 7720331017 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

= (n+ 1)(n+2)(n+n)t/n

N0 M

- e
1. is equal to =
4

. 4
2. 15 equal to —
4

3.isequal to ¢
4. does not exist
Options :
7720334065. 1
7720334066. 2
7720334067. 3

7720334068. 4

Question Number : 22 Question Id : 7720331017 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75
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Options :
7720334065. 1
7720334066. 2
7720334067. 3

7720334068. 4

Question Number : 23 Question Id : 7720331018 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

let ¥ = {1,2,3,....,100} and let h: ¥ — ¥ be a strictly increasing function. The total
number of functions g:¥ — ¥ satisfying

g(h(D)) = h(g(j)), VjeY *

1.0
2. 100!

3. 10 D’l O
4. ].U D‘:“H

Options :

7720334069. 1
7720334070. 2
7720334071. 3

7720334072. 4

Question Number : 23 Question Id : 7720331018 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
AHT® v =(1,23,....,100) T HAH hr ¥ - v TP MR IGHA B 5

: . . _ P UFEHEHAT g: ¥ - Ba- &1 T
(k) = h(g()), vj € ¥ T IR T g:¥ - ¥ 2T ¢

1.0
2. 100!

3. 1[}0“](1
4.100%

Options:

7720334069. 1
7720334070. 2
7720334071. 3

7720334072. 4

Question Number : 24 Question Id : 7720331019 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
An infinite binary word g is a string (aja-as ) where each a, € {0,1}- Fix a

word e T where R if and only if n is prime. Let

S = {a = (aja,a;++) | 3m € N such that a,, = s, Vn = m}. What is the
cardinality of §7

1:9

2. Finite but more than 1
3. Countably infinite

4. Uncountable

Options :

7720334073. 1
7720334074. 2
7720334075. 3

7720334076. 4

Question Number : 24 Question Id : 7720331019 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
W&Mﬁmﬁﬁ- ‘}”mﬁa@@ (alazqa ”')%‘ﬁman E {U,l}%l
TS 5 = (5,5,5; -+ ) Pl PRI DY, 81 5, = 18, TG 3R Bad afe n 34T & | HAT

S ={a = (aya,a;--) | Im € N such that a,, = s5,,,¥n = m}
S BT UG 1§ 2

1.1

2. ORMAd Wig 1 U Y
3, TUEE: 3Ed

4, IAUET

Options :
7720334073. 1
7720334074. 2
7720334075. 3

7720334076. 4

Question Number : 25 Question Id : 7720331020 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let f be a nonconstant polynomial of degree | and let gR-R be a bounded
continucus function. Which of the following statements is necessarily true?

1. There always exists xo €ER such that £lxg) = uglxg)

2. There is no xo ER such that flxp) = g(xg)

3. There exists X, ER such that fxo) = g(xy) if lr is even
4, There exists X0 ER such that Flea) = g{xa) if Jr is odd
Options :

7720334077. 1

7720334078. 2

7720334079. 3

7720334080. 4

Question Number : 25 Question Id : 7720331020 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

T % £ T 3R 950G, el {57 4 83U g R » R U URGS Had e
gl Fe oyl 4 9 o 97 A ada: 9 § 2

1. xo € R Tad A B, SHUPR & £(x,) = gxo)

2. xo € R TRT &1, T IPR WP £(x0) = g(xo)
ixﬂEMﬁﬂmqﬁmiﬂﬁﬁﬁﬁﬁﬁuﬂ=ggﬂﬂﬁkﬁﬂ%ﬁ
4 x, € R TTTAF B, SUIBR T & f(x,) = g(x,) TE K TTHE
Options :

7720334077. 1

7720334078. 2

7720334079. 3

7720334080. 4

Question Number : 26 Question Id : 7720331021 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

The sum of the infinite series

1 1 1 1

2 " 3x1l axz2 5%

is equal to

f e
@
2

G
8

T
e

41 _»

e
Options :

7720334081. 1
7720334082. 2
7720334083. 3

7720334084. 4



Question Number : 26 Question Id : 7720331021 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

R _1 1 1 1 DI E:

7 3x1 ax2 5x3

1

1.2 — -
e
P
; 2
|
2
o
@
Options :

7720334081. 1
7720334082. 2
7720334083. 3
7720334084. 4

Question Number : 27 Question Id : 7720331022 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let § = {uy, ..., uy} b€ @ subset of non-zero vectors from R". Now, consider the
two statements given below:

I: If § is linearly dependent set in " then y, is a linear combination of u,, ..., u,_,-
Il: If § is linearly independent set in " then | < n.
Which of the following statements is true?

1. Statement | is FALSE and Statement 1l is TRUE
2. Statement | is TRUE and Statement 1l is FALSE
3. Both Statement | and Statement |l are FALSE
4, Both Statement | and Statement Il are TRUE

Options :
7720334085. 1
7720334086. 2

7720334087. 3



7720334088. 4

Question Number : 27 Question Id : 7720331022 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

A R ¥ 5 = fuy, ..., uy) THR S ST US IUGH=Y g1 349 4 G0 18 g
HY R AR &1 ;

| TG g | 5 @D : Wl THAA TR G, Ty .

BT IED Gy, ©

syl —q
|- TG gr H 5 GHd : WA =98, 9 i < n
g s - S FYT 9056 ?

1. FYF I IO EaT YT 1 TT 8

2P I T e dUI HYF 1 T ©

3. BYT | YT HYT 11 THf A &

4 YT T YT ISH 9T &

Options :

7720334085. 1

7720334086. 2

7720334087. 3

7720334088. 4

Question Number : 28 Question Id : 7720331023 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let pr be a 5 x 5 matrix with real entries such that Rank(M) = 3. Consider the
linear system pfx = b. Let the row-reduced echelon form of the augmented matrix
[M b] be R and let g[;,:] denote the j — th row of R. Suppose that the linear
system admits a solution. Which of the following statements is necessarily true?

CRI3:1=[8 1 4 = » %
2R[5,:]1=[0 0 1 0 = =]
3R[4,:]=[0 0 0 1 * %]
4R[4,:]=[0 0 0 0 0 0]

Options :



7720334089. 1
7720334090. 2
7720334091. 3

7720334092. 4

Question Number : 28 Question Id : 7720331023 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

M1 {6 M Td aRdidd a1 91a 5 X 5 3Meg 39 USR 9 & i dife () = 3. 3%

7 Mx = b R [GTR S| AT R Haldd SR (v 1) DT Uldd SHMIT WIUH UREU §
qYT g, 1 R P i - O Ufdd &I Fefid Xl 81 91 6 e dF o ga WieRdT 81
Fufaied o 4 &F - 91 Y JHadd: 93 87

LR[3,:]1=[0 1 0 % % 1]
2R[5:]1=[0 0 1 0 = «]
3R[4,:1=[0 0 0 1 = «]
4R[4,:]=[0 0 0 0 0 0]
Options:

7720334089. 1
7720334090. 2
7720334091. 3

7720334092. 4

Question Number : 29 Question Id : 7720331024 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let 4 be an p x n matrix of rank 1. Let ¢ = det(7 + 4), where | is the identity

matrix and let B = trace 4 Which of the following is true?

LB—a=1
Zg—f=1
Sa<f+1
da>p+1

Options :



7720334093. 1
7720334094. 2
7720334095. 3

7720334096. 4

Question Number : 29 Question Id : 7720331024 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

HHE b A BIfE 1 BT n x n TG 81 HFT D ¢ = dor(s + ), T8l 1 TTHSD MR §
T B = trace 4. MERIRET I Y DI - TIHA R ?

Lf—a=1
2. a.— B =1
la<f+1
da>pF+1
Options:
7720334093. 1
7720334094. 2
7720334095. 3

7720334096. 4

Question Number : 30 Question Id : 7720331025 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



Let q, b and ¢ be distinct integers. Let 4 be the matrix

Which among the following is the set of all possible ranks of 47

{3}

2. {2,3}
3{1,2,3}
4.{0,1,2,3}
Options:
7720334097. 1
7720334098. 2
7720334099. 3

7720334100. 4

Question Number : 30 Question Id : 7720331025 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

L

L
Sl & TR X

o b a, b TUT ¢ fid g0l &1 A1 fb A MTogE © =(gz gz ¢

“11 b‘]l

juom

L5}

U ®H T A S Gl T4d SIfedl &1 9=d g ?

1. {3}

2.{2,3}
3.{1,2,3}
4.{0,1,2,3}
Options :
7720334097. 1
7720334098. 2
7720334099. 3

7720334100. 4



Question Number : 31 Question Id : 7720331026 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Which of the following is an inner product on the vector space of all real valued
continuous functions on [0,1]

(. 9) = |fy F (Dg®)de
24f,9) = [, If(Dg(t)] dt
3.4f,9) = f(0)g(0) + f(1)g(1)
44f,9) = [, f (©g(t)dt
Options :

7720334101. 1

7720334102. 2

7720334103. 3

7720334104. 4

Question Number : 31 Question Id : 7720331026 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Ffefad 59 & - 91 [o,1) R 94 arkide 714 Had Bod & Wi TE 1R i
:!;Elql:ﬁﬂr;%?

1(f.9) = |f; f ©a(de]
2.(f, ) = [, If (Dg(t)|dt
3.4f, 9) = [(0)g(0) + [(1g(1)
4.(f, g) = [} f (Dg(t)dt

Options:

7720334101. 1
7720334102. 2
7720334103. 3

7720334104. 4

Question Number : 32 Question Id : 7720331027 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let us define a matrix 4 € M, (R) to be positive if for every column vector

v € R" we have (Av,v) = 0. where () is the standard inner product on R".

e 1 i
let 4,5 = (1 g E) Let S = {(@, ) € R*: A,z is positive}. Which of the
1

following statements is true?

1. § is empty

2 (a,f)ES if and only ifqﬁ =

3 (a, B) e § if and only ifq+ﬁ+ 4 =0
4.5 = R?

Options :

7720334105. 1

7720334106. 2

7720334107. 3

7720334108. 4

Question Number : 32 Question Id : 7720331027 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

HITTE A € M, (R) BT TU JBR IRUINT & & 78 417 &, 3fe Jeds dias
e » € R & [T (A, v) > 0 8, F61 (.,.), Rr R A 3R [RGB g1 A

a 1 1 X
Ar:.ﬁ = (1 0 “) Ilﬁ 5= {l:{I'. ﬁ:l & E: : 113_-_,";' W%— } m%@ﬂﬁﬁﬁq 'HT

1 0 8
CHER R

1.sRE®
2. (a,f) € 5 TG IR PIA TR 48 > 0

3. (a,f) e STRARPAATRC o+ g+ 4> 0

4.8 = g

Options:

7720334105. 1
7720334106. 2
7720334107.3



7720334108. 4

Sub-Section Number : 2
Sub-Section Id : 77203351
Question Shuffling Allowed : Yes

Question Number : 33 Question Id : 7720331028 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

A function f:C o C is said to be analytic at oo, if the function g defined by
g(w) _f(lj is analytic at ¢ with an appropriate value given for g((). Which of
w

the following statements is true?

1. Any non-constant polynomial is analytic at ¢o
2.1t f is analytic at oo then f is bounded

3. For any gz, in €, the function f(2) = eﬁ is analytic at oo

4. Any entire function can be extended to an analytic function at co

Options:

7720334109. 1
7720334110. 2
7720334111.3

7720334112. 4

Question Number : 33 Question Id : 7720331028 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
BT £.C 1 € oo TR IS BT ST, T 5 - f{%}mﬂuﬁwﬁﬂmgr

9(0) 23 3T U Tfed 9F & 1Y 0 W axefe 2| Fofafad # 9 o9 -w e
g &7

1. @3 HI 3R TgUG o T IS B
2.ME f, oo W ATMD &, 6 £ IRTS &1
3. C AT 4, 9, B () = o757+ 00 T ITIMD &

4. B3 i THH B0 o, TR UH 30U Bad & ©U H [Gwiid gl 9@dl |



Options :

7720334109. 1
7720334110. 2
7720334111. 3
7720334112. 4

Question Number : 34 Question Id : 7720331029 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Define f:C=C by 2y = Hg|i’-’ 2 1|2. Which of the following statements is
true?

L is complex differentiable at all complex numbers except for z {0,1}
2. f is complex differentiable only at z = ()
3. f is complex differentiable only at z = 1

4. f is complex differentiable only for z € {0,1}
Options:

7720334113. 1

7720334114. 2

7720334115. 3
7720334116. 4

Question Number : 34 Question Id : 7720331029 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
FCoCP f(2)=||2)? — 12 S IRHMET B FEHADH - TPy T 82

1. £ 941 wiRTy TEs W Sy Saatl &, 7 € (0,1} I BISHT
2. f GiHY 3BT § HAd 7 = o P oL

3. f GiHY 3BT § Pt z = 1 P oL

4. f THY BTG & AT 5 ¢ [0,1) P [T

Options :
7720334113.1

7720334114. 2



7720334115. 3

7720334116. 4

Question Number : 35 Question Id : 7720331030 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let f, g be entire functions such that - f(z) - g(z) 4 for some fixed
=00 z’n =3 Fa DO z?] -

positive integer . Which of the following statements is true?

1. f =g

2. f — g is necessarily a polynomial of degree at most n — 1

3. there exist f, g with these properties such that f — g is a polynomial of
degree n

4. there exist f, g with these properties such that f — g is not a polynomial
Options :

7720334117.1

7720334118. 2

7720334119. 3

7720334120. 4

Question Number : 35 Question Id : 7720331030 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
qH1 @, £, g Ta7 3D B (CER HagH) D9 Had YHHS QUID n gg 39
TeRUR® | [ _ 90 FEREdH Y P - A pUT Ed R ?

Fsro z?i a0 z.l!

Lf=g

2. f — g %D T D pp — 1 B! 30 &1 U e sgug &1

3.f,g M B YU SHUGR A G (& £ — o 5l n 97 Uw g &1
4 f g0 E Y 3H DR ¥ fdd € & f — 3 950 6T 81

Options:

7720334117. 1



7720334118. 2
7720334119. 3

7720334120. 4

Question Number : 36 Question Id : 7720331031 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let f be a holomorphic function on the disc Assume that the

(z € C:|z| < 2}

only zero of f in the closed unit disc (z€C|z] < 1) is a simple zero at the

origin. Let y be the positively oriented circle (z €C:|z| = 1} The integral

dz
y f(2)

1. 2mif’(0)
2. 2mif"(0)

> 2mi/f'(0)
4.2mi/f"(0)

equals

Options :

7720334121. 1
7720334122. 2
7720334123. 3

7720334124. 4

Question Number : 36 Question Id : 7720331031 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



TS 88 ¢, ¢ .|| < 2y TP SRAAINDS B & | 7 b e ge 5w
(eClz <y T p @IS € AR S T - fiig WA G R AA & ), e

AT dz FIER B -
qH{zeui: Jz] = 1}%|W Lf{jngl

1. 2mif'(0)
2. 2mif"(0)

3. 2mi/f'(0)
4. 2mi/f"(0)

Options :

7720334121.1
7720334122.2
7720334123.3

7720334124. 4

Question Number : 37 Question Id : 7720331032 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

The last two digits of 32019 are

1. 27
o 7
3. 57
4. 67

Options :

7720334125. 1
7720334126. 2
7720334127.3

7720334128. 4

Question Number : 37 Question Id : 7720331032 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



32019%3\}@7:[@%%‘:

wrad

27
37
57
67

B

Options:

7720334125.1
7720334126. 2
7720334127.3
7720334128. 4

Question Number : 38 Question Id : 7720331033 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let ~ be a group of order 2020. Which of the following statements is necessarily

true?

1. G is not a simple group

2. G has exactly four proper subgroups
3. G is a cyclic group

4, ¢ is abelian

Options :

7720334129. 1

7720334130. 2

7720334131. 3

7720334132. 4

Question Number : 38 Question Id : 7720331033 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



A1 a6 G BT 2020 BT TP T | FufcRad H ° ®1H-91 dyd g ¥d &7

1. G 9 99g 8l g1

2.G & old-dld IR Iad IUTE ¢
3. G 914 UHE B

4. G 3Telcl T8 B

Options :

7720334129. 1

7720334130. 2

7720334131.3

7720334132. 4

Question Number : 39 Question Id : 7720331034 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Which of the following statements is NOT true?

1. The polynomial ring Z[x] is a Principal Ideal Domain (PID)

2. The polynomial ring Q[ x] is a Principal Ideal Domain (PID)

3. The polynomial ring Z[x] is a Unique Factorization Domain (UFD)
4. The polynomial ring @[ x] is @ Unique Factorization Domain (UFD)
Options :

7720334133. 1

7720334134. 2

7720334135. 3

7720334136. 4

Question Number : 39 Question Id : 7720331034 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



Fofafad § € o F - O Y aa 82

1. 9gUG a0 gy U H%H T[UISTIdc Uid (PID) B

2. SgUG AT gx] TP T OIS Uid (PID) Bl
3. 9gUG 90T g[y] U SAladd e S Er'l‘crl:um]?l
4. 9gUG 904 g[x) TP Sffgdid TUHES Uid (UFD) B
Options:

7720334133.1

7720334134. 2

7720334135. 3

7720334136. 4

Question Number : 40 Question Id : 7720331035 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Suppose f:[0,1] x [0,1] - (0,1) x (0,1) is a continuous non-constant
function. Which of the following statements is NOT true?

1. Image of f is uncountable

2. Image of f is a path connected set
3. Image of f is a compact set

4. Image of f has non-empty interior
Options :

7720334137.1

7720334138. 2

7720334139. 3

7720334140. 4

Question Number : 40 Question Id : 7720331035 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



HATTD £.[0,1] % [0,1] » (0,1) x (0,1) TP Hoid 3=} B 8| Fgfaiad 5 4 31 -
A1 9 ol &7

1. f 1 Ufdfer ST B

2. £ @1 wfdfere oy Yo ¥H=0 &
3. § @1 Ufdfer oy Ygd 999 7|
4. f & YTl T S e 5|

Options:

7720334137.1
7720334138. 2
7720334139.3

7720334140. 4

Sub-Section Number : 3
Sub-Section Id : 77203352
Question Shuffling Allowed : Yes

Question Number : 41 Question Id : 7720331036 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Consider the ODE , y(1) =1 Find the value of y(2).

1
y—3y = t?yz

el

4
6

1.

da b
—h

0
8
Options:

7720334141.1
7720334142.2

7720334143. 3
7720334144. 4

Question Number : 41 Question Id : 7720331036 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75
ODE 1 _ 3y = 1243, y(1) = 1 T TGIR B | y(2) BT HH U Y

1. 14
2. 16
3.0
4.8

Options :

7720334141.1
7720334142.2
7720334143.3

7720334144. 4

Question Number : 42 Question Id : 7720331037 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

. - : _—
For 2 e consider the system of differential equations

X, =X+ 2x; + 2x3,
x5 =2+ xa,
X3 = =X5+ 2%, + Axs.

- 5 a 5 1 2 Vo ; "
lfx(t} = (for some 2 ) is a solution of the system then the value Ofﬂ is

equal to

1.2
2.4
3.6
4.1

Options :

7720334145. 1
7720334146. 2
7720334147. 3
7720334148. 4



Question Number : 42 Question Id : 7720331037 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
1 e g 64 8 rgdd gHIBR0T & yoredl IR TR & -

X —=xpt2%+2x
Xy = 2X2+ X3,

M 40t = & te2t P ¢ P T8) THUUICH BT 5 &, 0 ) BT HM SR &M

1.2

2 4

3.6

4.1

Options :
7720334145. 1
7720334146. 2
7720334147.3

7720334148. 4

Question Number : 43 Question Id : 7720331038 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Which of the following is a solution to u, + )r.zu.y — (o With u(x,0) = ex’

1 £

l.e
2. o (X3 4y)tf3

3. E;‘x3-:¢y]lf’3
4 (x*y+ 1)e*
Options :
7720334149. 1
7720334150. 2
7720334151.3

7720334152. 4



Question Number : 43 Question Id : 7720331038 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
RINIER AW DM - U, + xlu}, = Sigl u(x,0) = exﬁﬁ%?

™

1. EI

2. IE,[:«‘.~"+;'L.';IJ‘”
3. E(XS_?)},:}L-"E
4 (x%y + 1)e*
Options :
7720334149. 1
7720334150. 2
7720334151. 3

7720334152. 4

Question Number : 44 Question Id : 7720331039 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Consider the differential equation

x*y" = 2x(x+ 1y '+ 2(x+ 1)y = 0.

If a polynomial is a solution then the degree of the polynomial is equal to

L1
2. 2
3 3
4 4
Options :

7720334153. 1
7720334154. 2
7720334155. 3

7720334156. 4



Question Number : 44 Question Id : 7720331039 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
& ST FHSU R IAIRDY 200 _ g 4 13" 4 2(x + 1)y = 0, TG L9
&0 U® 9gUG &, 9 9gUG @] 1841 [ auer & :

1.1
2.
3.3
4.4

Options :

7720334153. 1
7720334154. 2
7720334155. 3

7720334156. 4

Question Number : 45 Question Id : 7720331040 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Consider the Newton-Raphson method applied to approximate the square root of
a positive number g. A recursion relation for the error o — , _ /g is given by
T L1

1 r
ey = = =)
L.I' "’“

2. eny1 = %{eﬂ _;_:I)
2

3 enyr = %pin

Options :

7720334157. 1
7720334158. 2
7720334159. 3
7720334160. 4



Question Number : 45 Question Id : 7720331040 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

U@ IS U1 o & I & Fiaded o PG e - THH fafy R faar
P, —, _ /g &g Ufdad dEu fer e

1 o
ey = E(Eu + ;]

1 o
2.€py1 = E{En ™= 'F_n)
1 ef
3. = = L
Cn+1 =3 en+a
i
4 e — _Cn

n+l = o L2Va
Options :
7720334157.1
7720334158. 2
7720334159. 3

7720334160. 4

Question Number : 46 Question Id : 7720331041 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

The Euler equations satisfied by the extremals of the functional

5
J(¥) =f [y% + x3y']dx
0

define a solution curve in the (x, y) - plane which is

1. linear

2. quadratic

3. cubic

4. trigonometric
Options:
7720334161. 1
7720334162. 2



7720334163. 3
7720334164. 4

Question Number : 46 Question Id : 7720331041 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
W@ﬂwsﬁﬁmﬁm}:] ot g P
- 0 -,

# g I (WY Hd) DI GRUIET B, &l fd

1.3f@% Bl
>, fgga B
3. Frerdt g1
4. Beiufadig g1

HRAAFYEGER, I (x,y) - T

Options :

7720334161. 1
7720334162. 2
7720334163. 3

7720334164. 4

Question Number : 47 Question Id : 7720331042 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Consider continuous solutions f of the following integral equation in [0,1]

Fi) =1 +2th' (s)ds, Vtel[0,1].

Which of the following statements is true?

1. There is no solution

2. There is exactly one solution

3. There are exactly two solutions

4. There are more than two solutions

Options :

7720334165. 1



7720334166. 2
7720334167. 3

7720334168. 4

Question Number : 47 Question Id : 7720331042 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Frafeied SHea FHS BT [ ;) 7 ¥ 89 R TR

20 = 1 +2J:f{s} ds, vt e [0,1] TACEd H U PH - FHYF 6 72

1. ®I3 g1 el o

2. Bi@-old Ud gd ol
3.31F - F algd o
4. Y AF EAEI
Options :
7720334165. 1
7720334166. 2
7720334167. 3

7720334168. 4

Question Number : 48 Question Id : 7720331043 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

A body moves freely in a uniform gravitational field. The trajectory lies on which
of the following curves in phase space?

1. Straight line in phase space
2. Parabola in phase space

3. Hyperbola in phase space
4. Ellipse in phase space
Options :

7720334169. 1

7720334170. 2



7720334171. 3
7720334172. 4

Question Number : 48 Question Id : 7720331043 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

U FBM UHUHH Tedid &9 H 34dd [9ae0 & @1 &1 W gaip § [afeiad
# Y dIh W Y& - gy TR 82

1. U1 TP H 93d 3@
2. UTaR]T afY ¥ Raay
3. UTa=yT gai o fquzday

4. YRy gafp o didaq
Options :
7720334169. 1
7720334170. 2
7720334171.3

7720334172. 4

Sub-Section Number : 4
Sub-Section Id : 77203353
Question Shuffling Allowed : Yes

Question Number : 49 Question Id : 7720331044 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let x be a uniform (0,1) random variable. Suppose that given x, the random
variable y is uniform on (g, x). Given x and y, the random variable z is uniform
on (¥, 1)- What is the value of g(2)?

1.1/8
2.3/8
3.5/8
4.1/2

Options :



7720334173. 1
7720334174. 2
7720334175. 3

7720334176. 4

Question Number : 49 Question Id : 7720331044 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

S x THEHH (0,1) TEfS® R &l 9H & &1 x, I=fSa Ry, (0,x)
R THHAH 51 TR® R z, QUM x 2Ry 84 (v, 1) RISFAH 81 g(z) BT
HqH H1 82

1.1/8

2.3/8

3.5/8

4.1/2
Options:
7720334173.1
7720334174. 2
7720334175. 3

7720334176. 4

Question Number : 50 Question Id : 7720331045 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Let X,=0 and for Jr > 1 let X be a random variable with Binomial(k, %)
distribution. Let N be a Poisson random variable with  mean 1. Assume that for
every k > 1. X, and N are independent and set Y = X Giventhaty = 3,
what is the probability that § = 37



Options :

7720334177.1
7720334178. 2
7720334179. 3
7720334180. 4

Question Number : 50 Question Id : 7720331045 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
A x, = 0 Tk > 1 P W x, &0 (k,%) §c B WY U Teiwsd 9 g | JF

i U @l grefse | g, SeaT A 1 81 A d o Ud®  » 1 B fau g,
YT N WA § SR ¥ y = x,, | TR MW y = 3 84 W = 3 BH & UIiicdl a1 87

Options :

7720334177.1
7720334178. 2
7720334179. 3

7720334180. 4

Question Number : 51 Question Id : 7720331046 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



Let N1 and N2 be two independent Poisson processes with intensities g p
(Ne) ™ (N9)

respectively, with g = p. Let M, = max{N}, N2) and X, = max(N} — N2,0)
Then which of the following is true?

1. X is a Poisson process with intensity g — b

2. X is a birth-and-death process with birth-rate g and death- rate
3. M is a Poisson process with intensity max(a, b)

4. M is a pure birth process with birth-rate g 4+ b

Options :

7720334181. 1

7720334182. 2

7720334183.3

7720334184. 4

Question Number : 51 Question Id : 7720331046 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

oM & VO™ 2y TR @b diaar & WY &l WA Wi UhH €, 98l g = b

BIAM® by max(N, N2} Ty, = max(i — N2,0) € AT H G DI &1

qdg

1. X, a — b diddl drdll Ud G| UshH g

2. X, @ S X U p G R 9101 U &H - T4 - HG UH 5 |
3. M, 99T max(a, b) 31 U6 @ THH B

4. M, g + b 5 - T ATAI U (g o UhH B

Options :

7720334181. 1
7720334182. 2
7720334183. 3

7720334184. 4

Question Number : 52 Question Id : 7720331047 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75

Let X, be i.i.d. Normal random variables with mean 2 and variance 3- Let

; ; i - ;s
N be a Poisson random variable with mean 4 that is independent of 5 5 SO ¢
let y _ Bedesandiite :fN > 1 and Voo ik if N=0 What is the variance of},?

1. 12

216

3.20

4. .28
Options :
7720334185. 1
7720334186. 2
7720334187.3

7720334188. 4

Question Number : 52 Question Id : 7720331047 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
AAID oy did THER OERS® R T, U@ A 27U R 3 7 | A 6
y U T U aﬁ,ﬁwmammﬁﬂwﬁ{g ¥ }@W%IW

1r Dy oere

Y:XI +“'+XN€|-ENE lﬂm}’=ﬂaﬁﬁ=[}gl yﬁwng

1.12
2. 16
3. 20
4. 28

Options :

7720334185. 1
7720334186. 2
7720334187.3
7720334188. 4

Question Number : 53 Question Id : 7720331048 Question Type : MCQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

et X Koo X be i.i.d N(8, gi_) random variables where g2 is known. Let

X= Ziz1 Xt Then Minimum Variance Unbiased Estimator of e28 is given by

n

T exp(2X — '::—j)

2 exp(2X — J‘%Z)
3. exp(2X — 533)
4 exp(2nX — Ej—z)

Options :

7720334189. 1
7720334190. 2
7720334191. 3
7720334192. 4

Question Number : 53 Question Id : 7720331048 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

qH® x,,X,, .., X, 1id. N(0, 0?) TEES® TR 8, 561 g2 T 51 AF g = L=k
n
| T8 26 BT GAaH TEU AT DD ¢

1. exp(2X — ":—[2)

2. exp(2X — 4%3]
3. exp(2X — %J
4 exp(2nX — %}

Options :

7720334189. 1
7720334190. 2
7720334191. 3
7720334192. 4



Question Number : 54 Question Id : 7720331049 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Suppose that X follows a distribution with probability density function

fo() X x0-1(1—x)0-1; 0<x <1, 6 >0 The uniformly most powerful
critical region for testing Hy:@ =1 against Hy:6>1 based on a single

observation is of the form

1. (1-a,1]

2. [0, a)
1—cx 14

3'{2 r Z }

40, (1—=,1]

Options :

7720334193. 1
7720334194.2
7720334195. 3

7720334196. 4

Question Number : 54 Question Id : 7720331049 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
IIII'Ffﬁp"X; 5 WW&,{.:}&(J:“*U-—U#“;Uc:.re:l,ﬂ::[}$wwaﬁ
31eTRRE TH g Iiedad Hifds 43 HTUET & -

Ll — 1)
2. [0,a)

11— 1+

L EA iy Ao

( 2 ¥ 2 )

o o
4, [U’E) {1 - ey 1]

Options:
7720334193. 1
7720334194. 2

7720334195. 3



7720334196. 4

Question Number : 55 Question Id : 7720331050 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75
Let Xy, Xy, o X, be i.i.d. N8, 1) random variables. Suppose the prior

distribution of g s N(0,52) Suppose we have squared error loss function. Let

7= Zit, X;. Then, the Bayes estimator of 6 is

3 nXe?

1+no?
4 n(X+a)

1+na?
Options :
7720334197.1
7720334198. 2
7720334199. 3
7720334200. 4

Question Number : 55 Question Id : 7720331050 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
AHI X, X, X, 9 NGo, 1) UrEis® @R ¢l 7 ® Hﬁ@aﬁ”mﬁz)%

Hﬁﬁﬁsﬁaﬁfaaﬁﬁiﬁwﬁmﬁwﬁf LX A FEHT o ad

i1
HHAD §

X
1+0°
2 X
3 nXa?
1+no?
4 NX+ a2)
1+nag?

1




Options :

7720334197. 1
7720334198. 2
7720334199. 3
7720334200. 4

Question Number : 56 Question Id : 7720331051 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

Let X be a matrix valued random variable having the Wishart distribution

pXp

with parameters 5 (variance matrix) and i (degrees of freedom). Which of the

following is necessarily true?

(4 denotes the entry in .;p row and .¢p column of a matrix ,.)
ﬂi_j' - 1 ] A

lcX;, has Chi-square distribution with m;m — p+1 degrees of freedom for a
suitable constant ¢

2. ¢X; 1 has Chi-square distribution with jp — p + 1 degrees of freedom for a
suitable constant ¢

3. Y = AX has the Wishart distribution with variance matrix 4¥ A" and degrees
of freedom i for any ncn—singularp X p matrix 4

4. )k x J submatrix of X also has a Wishart distribution for | < p

Options:

7720334201. 1

7720334202. 2

7720334203. 3

7720334204. 4

Question Number : 56 Question Id : 7720331051 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



HqHI fdh X, T (WER S{Tg) 9Yl m (Xdld= Sife) UHTE! & 91y fa=nd ded aren e

1 x p TG HIIGa Arefess R &1 Fofaied & § &1 o sHar: o &7

(4, STOTE 4 P jon UGT TUT 0 T H AR 1 TG DA 7)

1. Xy, HTEU SR ¢ 8 m — p + 1 WA DI dIdd IS - I e BT SHTH
@l 2l

2. Xy, FIFU R ¢ 8 m — p + 1 GG DI T DI - I S BT S
&l Bl

3.y = ax [ IYIHANT 3 x p MHE 4 8 TER HTHE Az AT U Wi~
DIfe 4, Tied Uk [A2E sed &1 S0 Sl &l

4. x PIBIS k x k ML k < p o1 UP [GTC §T DI SFTH B 6 |

Options:

7720334201.1
7720334202. 2
7720334203. 3
7720334204. 4

Question Number : 57 Question Id : 7720331052 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Consider a linear regression model of the form based on the

yi=a+fx+¢€

data ((x,:):0 = 1,2,...,50) (here €; are the error terms). Assume that not all

. are the same. Which of the following is an admissible value of the leverage of
1

the 11th observation?

1.0

2. 0.01
3. 0.1
4.1.1

Options :
7720334205. 1
7720334206. 2

7720334207. 3



7720334208. 4

Question Number : 57 Question Id : 7720331052 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

(Coy)ii=12,...50) TPSRATIRG , _ o o oy o O FUCET)
URET & U e JHRE0 Fel R faear o) aF o @t |, g el Fa
T B 117 uddem & IaieH (fdrave) & o wier a1 82

1.0
2.0.01
3.0.1
4.1.1

Options:

7720334205. 1
7720334206. 2
7720334207.3
7720334208. 4

Question Number : 58 Question Id : 7720331053 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 3 Wrong Marks : 0.75

Suppose that (X0, ¥,), (X, Ya), oo (X X)) are independent and they have a

commeon distribution, which is uniform on the triangle with vertices (0,0) (6,0)

and (0,0)" where >0 A sufficient statistic for g is

L. max; ¢, X; + Max; ¢ic, Vi

2. MaX; i<y (X; + ¥;)

3. maX;gien|X; — Yil

4. max{max, ¢, X;, MaX;cic, Yi}
Options:

7720334209. 1

7720334210. 2



7720334211. 3
7720334212. 4

Question Number : 58 Question Id : 7720331053 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

A b (i EIAG ) T) WA § aYl 301 U IHTHE & 8, &l i
Rl 0,0y (8,0) T (0, ) TET TP FYS W THHHF 8 W8l o, o 81, BTG
GiRE®! (statistic) B

T maX;ci<nX; + MaX;ci<n Y

2. MaX;<icn [Xf iE Yl)

3 MaXygi<n|X; — Vil

4 max{max; <;<, X;, MaX;<i<, ¥}
Options:

7720334209. 1

7720334210. 2

7720334211.3

7720334212. 4

Question Number : 59 Question Id : 7720331054 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75



A sample of size | is to be drawn from a population of ,, households to estimate

the proportion of the households which have more than one earning member. Let
0=<n<= N
Sample | is drawn using Simple Random Sampling without replacement.

Sample Il is drawn using Simple Random Sampling with replacement.

Letp and P, denote the sample proportions in samples | and 1l respectively. Let

n{_z = Var(p,) for =1 Which of the following statements is true?

1. p, is an unbiased estimate of the population proportion but p,, is not

2. p, is an unbiased estimate of the population proportion but p, is not
3.0f < af

4. g2 < o}

Options :

7720334213.1

7720334214.2

7720334215. 3

7720334216. 4

Question Number : 59 Question Id : 7720331054 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75

o uftar! o te U it oM did Yed g, 3-d SuTd &1 AGHH T & fag
y BRI BT SSTET H SMBR n $1 TS T R b S 81 7

<n=<N
gfdeel | ufaugs o fa91 Oed gefese ufdgas &1 SUanT & ddR far a1 B |
ufdgel 1 ufd=Re & 91 T g Ufaga &1 SUdiT @2 ddR fhal 11 &

mﬁfﬁipiwp nideal | 99T 1 5 HHSE: UiagR SHHUd @1 FRe0d &d 81 JH
o =Var(p;) i = 1,2 ol FEH I PN - S T 82

1.plm¥r@ﬂwﬁmﬁaﬂ&mﬁﬂﬁ&nﬁm%m§p ERl

2., SIS FHII BT SATHAT ST & WY p, ol
2

2 2
2 2
4' C-rz { (T1



Options :

7720334213. 1
7720334214. 2
7720334215. 3

7720334216. 4

Question Number : 60 Question Id : 7720331055 Question Type : MCQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 3 Wrong Marks : 0.75
Consider the following Linear Programming Problem.

PMaximise 4x + 5}«'

subject to
2x+ 3y <14
x+2y<9
xX+y<6

x=0,y=20

What is the optimal value of the objective function?

1. 24
2.6
3. 27
4. 25

Options :

7720334217. 1
7720334218. 2
7720334219. 3

7720334220. 4

Question Number : 60 Question Id : 7720331055 Question Type : MCQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 3 Wrong Marks : 0.75

FafafRaa Ya® U 99 | faaR &1

HfaFaHTad , Syﬁ“ﬁrma“s:r

2x+3y <14
x+2y <9
x+Fy b

x=20 y=20

I5xY o ®I1 3Pdd OH #1 87

1. 24
20
27
25

oW

Options :

7720334217. 1
7720334218. 2
7720334219. 3

7720334220. 4

Part C Mathematical Sciences

Section Id :

Section Number :
Section type:
Mandatory or Optional :

Number of Questions :

Number of Questions to be attempted :

Section Marks :

Mark As Answered Required?:

77203327
3

Online
Mandatory
60

20

95

Yes



Sub-Section Number : 1
Sub-Section Id : 77203354

Question Shuffling Allowed : Yes

Question Number : 61 Question Id : 7720331056 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

let iy — e be the set of natural numbers. Which of the following

f 1 f et wa?
fuﬂct!@nﬂ ram M % F':J to N are -:r1|_|E'Ct!‘-.E.

1. f,(m,n) = 2m3"

2 fo(mn)=mn+m+n
3. fa(m,n) = m? +n®

4. fy(m,n) = m*n3
Options :

7720334221.1
7720334222. 2
7720334223. 3

7720334224. 4

Question Number : 61 Question Id : 7720331056 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

AAD (g 93, YT GO &1 T ¢ | 7 9 4 D 4 B
ey T G &

L (mn) = 2737
dh(mn)=mn+m+n
3. f(mn)=m?+n?

4. f,(m,n) = m?n?
Options :

7720334221.1

7720334222. 2



7720334223. 3
7720334224. 4

Question Number : 62 Question Id : 7720331057 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let (x,) be a sequence of positive real numbers. Which of the following
I

statements are true?

1. If the two subsequences {x, .} and {x, ..} converge, then the sequence
{x,} converges
2. If {(—1)"x,,} converges, then the sequence {x ] converges

Xn+1

3. If limy, 00 exists then {(x. )1/7} is bounded

‘rﬂ

4. If the sequence {x,} is unbounded then every subsequence is unbounded

Options :

7720334225. 1
7720334226. 2
7720334227.3
7720334228. 4

Question Number : 62 Question Id : 7720331057 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

| fdo (x, ) D ddide HeA1sll &1 U SHH 6 |

GEeReRt kA RE 1T Ror i
1. 70 A TATRA (23} T {1} IR G, T ST (3, SHRIRA

SHLE

2.9f% g(—1)nx,} SATHERE ST, O 3IhH i} AR B
3. 3MG lim,,_o, ~2* fORFH R, T {(x,) /") IRTS T |
4.7 3PH [y} AUNEG &, I TP SULhH 3RS &

Options :

7720334225. 1



7720334226. 2
7720334227. 3

7720334228. 4

Question Number : 63 Question Id : 7720331058 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

L et ) = > for x € R. Which of the following statements are correct?

1. There is a real ¢ = () such that If(x)—1—x| < Cxiforally e R
2. There is a real such that e s 14|13 for all
C>0 If(x) —1—x—=| <Clx|
x € [—1,1]
3. There is a real such that Pl X 4 for all
C>0 0]~ Tsap=e = 0 B

x€eR
4. There is areal £ = () such that If(x) —1—x _x _""_3| < (x? forall
2TTEERT
x € [-1,1]
Options :

7720334229. 1
7720334230. 2
7720334231. 3

7720334232. 4

Question Number : 63 Question Id : 7720331058 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



A 1o xERéﬂf(ﬂc}:e*"

fEd i e Y dYT gd a7

1. TS ¢ > 0 TWIPRE T IS edx € RE |f(x) — 1 — x| < Cx?
2.9%AR® ¢ > 03U VPR B UdP y € [-1,1]%a

f(x)=1-x =% < ClxP
a.aﬁfﬁﬁc;gﬁﬁw%%mxeﬂﬁ%ﬁ
|f{x)—1~x——z—x—| < Cx*
4 TEE ¢ > 0 TIPREF TS 5 € [-1,1]3

) -1-x-L-Z|<cxt

Options:

7720334229.1
7720334230. 2
7720334231.3

7720334232. 4

Question Number : 64 Question Id : 7720331059 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Which of the following functions are uniformly continuous on (0,1)?

Tk

- 1
2. sin —

.1‘1

3. xsin—

) X
. R

X

Options :

7720334233. 1
7720334234.2
7720334235. 3
7720334236. 4



Question Number : 64 Question Id : 7720331059 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
= 49 @4 9 oA (0,1) TR TH9HHG: 9dd 87

T
i.—
xl
2. sin—

X

)
3. xsin-—
X

sinXx
V. [ i
o

Options :

7720334233. 1
7720334234. 2
7720334235. 3

7720334236. 4

Question Number : 65 Question Id : 7720331060 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

f=) he r | ¥ Il,.Ir f :
Let X,y be real numbers such that 0<y<x and let i be a positive integer

’

Which of the following statements are true?

1. ny'n—l(x_yJ & .J[T” . },
2. nxn—’l(x _},} < .1‘“ _},
¥
=¥

ap it
T

3. ny'n—l(x_},} > .JC" n
4. nx'n-l(x_},) = xh

"

Options :

7720334237. 1
7720334238. 2
7720334239. 3

7720334240. 4



Question Number : 65 Question Id : 7720331060 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

ﬂﬂ?ﬁ?x'1__dl~&fllfdm TR THIIRE @ cyey , TS QU © |

il Ao aa &

L e — ) <~
2ux" Hx—y) < a" —y"
3ay*tx—y) 22"~ p"
4" (x—y)=x"—y"
Options :

7720334237. 1

7720334238. 2

7720334239. 3

7720334240. 4

Question Number : 66 Question Id : 7720331061 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
Consider the identity function flx) =x ong. _ (0,1] Let p be the partition
= = . n
that divides ; into _ equal parts. If ; and ; are the upper and lower
e ( 5

Riemann sums, respectively, and A, = U(f.B) — L(f,B,) then
n - L | ¥ rtn

2. £ 1) is convergent

3. A,, Is strictly monotonically decreasing
4 Xn=1Andni =1

Options :

7720334241.1

7720334242.2

7720334243.3

7720334244. 4



Question Number : 66 Question Id : 7720331061 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

[:=1[0,1] 9% T09H T f(x) = x FAHT| AR F P, 1P o TAH
YTl H Fiedaral fdmur e 1 3 y(r, p,) 9T L(F, B,) $AR: = a1 A 9
ATEAT T A, = U(f,B,) — L(f, B) T

1. lim,_ nA, = 0
2.3 A SHEEE |
3. 4, FROR Toige gEHA § |

4. Zﬁ:l‘qnﬂn+l =1

Options :

7720334241. 1
7720334242, 2
7720334243. 3

7720334244. 4

Question Number : 67 Question Id : 7720331062 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

For any two non-negative integers define » on b
) g = n,k fn.k(l') lﬂ',l_l y

T
o [I”sin(ﬂ}— xk x%0 _
X x=0.
In which of the following cases is the function f . a function of bounded
T,

variation?

l.forallp > 1andforall k = 0
2forallp>1andf =0

3.forallp > gandforall ff > 2
4 forallp > 2andforall > 0

Options :



7720334245. 1
7720334246. 2
7720334247. 3

7720334248. 4

Question Number : 67 Question Id : 7720331062 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

@5 O QUN® n, k?ﬂ[{].’l]tﬁﬂﬂ:ff k(xjsﬂmuﬁfwf&ﬂ%ﬂ

) x“sin(ij —xF x#0
Jar(x) = 2x .
0 x-==k)

Tﬁﬂﬁiﬁ%ﬁﬁﬁ#ﬁﬁmﬂqfktﬁ@ﬁﬁﬁmﬁmﬂmﬁqﬁm?

1L.UdD 5 > 1 & [T UASD | > 0 > [T
2Ud@ nx 1B U — 0

3.UdA® > () TUUAD | = 2 & fag
4.0dF > 2 TUTHID | > 0 P [T
Options :

7720334245, 1

7720334246. 2

7720334247. 3

7720334248. 4

Question Number : 68 Question Id : 7720331063 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Let £, y) = @ y), v(x,y)): RZ - R2 be a differentiable function. Let A
denote the matrix of the derivative of f at the origin (0,0) with respect to the

standard basis of R2- Assume ST W for all
(x,y) € R* Which of the following statements are possibly true?

sl 9
4= )
RS (—11 —22)
4.4 = (_1 é)
Options :

7720334249. 1
7720334250. 2
7720334251. 3

7720334252. 4

Question Number : 68 Question Id : 7720331063 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

IFI-_ﬂﬁf(x,}:] = l:u(x’}r}’v(x,_}rj];]mz — R2 WWW%| Iﬂﬂeﬁi .

A, R? & IS 3MUR & Yo 7 Jaldg (0,0) W £ P oG~ & 3fog @I HEiud

BT | HH G (v, y) € R2F T £y, —x) = (w(x,), —u(x,y)) | 7=
H U B € Y Tel 8l Ihd 67

=G 9)
2A=(1 U)
3’q=(_11 _,32)
i —21 %)
Options :

7720334249. 1
7720334250. 2

7720334251. 3



7720334252. 4

Question Number : 69 Question Id : 7720331064 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Which of the following functions f admit an inverse in an open neighbourhood of

the point f(P)?

1.Forp = (1,0)and f(x,y) = (x*expy + y — 2x,2xy + 2x)
2.Forp = (1,m) and f(r,8) = (rcosd,rsind)

-3 l E
S.Forp:[}andf(x}={x+2x me !fx¢0
) ifx=20
i
4, Forp:[}aﬂdf{x}={x Smx ifx+0
0 ifx=0

Options :

7720334253. 1
7720334254.2
7720334255. 3
7720334256. 4

Question Number : 69 Question Id : 7720331064 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

= H 9 @9 4 Bad f Tﬁgﬂpj & fdgd ufdd= § ofehH &l WidRd &7

Lp = (1,0) T f(x,y) = (x3expy + y — 2x, 2xy + 2x) &4

2.p = (1,m) T f(r,6) = (rcos6,rsind) 71

X +2x%sin> A x %0
3-p=nﬂ‘w,f(x)={0 x &

; I x =0
2 B g
4.p=nﬂmf(xj={xsmx ﬂf{xiﬂ%q
0 I x =0

Options:
7720334253. 1

7720334254. 2



7720334255. 3
7720334256. 4

Question Number : 70 Question Id : 7720331065 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let Cy(R) be the space of all continuous functions on R such that

lim, -imf(x} = (- =t Co(R) be equipped with 111 the norm of uniform
convergence. Let (£.) be a sequence in Co(R) and f € Co(R) Which of the

following statements are correct?

1If f. — f uniformly on compact setsthen || £ — f || 0

2.1 f,, — f = 0then £ — f uniformly on compact sets

3. f,, = f uniformly on compactsetsifand only if || £ — f |l- 0

4. Neither of the two statements " f — f uniformly on compact sets’
and || f,, — f ll—= 0" imply the other

Options :

7720334257. 1
7720334258. 2
7720334259. 3

7720334260. 4

Question Number : 70 Question Id : 7720331065 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



A ¢ (®), R IR I ad el ST W W IR B 90
aH i ¢ (R) w-w&ﬁﬂm?ﬁnﬂm"_"ﬁqﬂﬁ%

AH (£, Co (R)H T sHH & AU € Co (R)
g d e e sy 9d &2

1.9 £, — f H60 S0 RUSTAA ST | £, — f |- 0
2,914 tE = ||_>naa f, — f Hsd gl IR UGEHA: § |
3. £, - f Ygd Y= W UHEHAE: 81T, 3¢ SR $Baa afg || £, — £ |- 0
4. QDY £, - £ Uod T RUGTAMEE " AU £, — f [|> 0" H I
Pl H TRER ATHI TR & |

Options :

7720334257. 1
7720334258. 2
7720334259. 3

7720334260. 4

Question Number : 71 Question Id : 7720331066 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let 4 be an m x n matrix. let A(1,:),AG,1) and A(1,1) be the matrices

obtained from 4 by deleting row 1 deleting column 1 and deleting both row 1
and column 1 respectively. Which of the following hold?

T.(rank A) — 2 < rank A(1,1) < rank A

2. rank A(1,: ) = rank A(:,1)

3.rank A = rank A(1,:) = rank A(:,1), then rank A = rankA(1,1)
4rank A(1,: )+ rank A(:, 1)+ 2 = 2rank A

Options:

7720334261. 1

7720334262. 2

7720334263. 3

7720334264. 4



Question Number : 71 Question Id : 7720331066 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

THiE @ R E I A S , a1, BieE 1 JuT e 1 7d Slan
1ﬁ8?ﬁ?_{m:ﬂ(1_:]'ﬂ(:_ljﬁﬁﬂ A(LD&HH{L%WWWIWJEI‘@I

B 4 Wel &7

1 (#1fE A) -2 <FIE A1) <HIME A

2. 3IfE A(L,:) = FIE AG,1)

LA e A= T A(L:) = FEAG,1), T FE4 =z A(L1)
4300 A(L:) +RIMEAG1D)+2=> 2 F0E A

Options :

7720334261. 1

7720334262. 2

7720334263. 3

7720334264. 4

Question Number : 72 Question Id : 7720331067 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

statements are true?

. Null(M) is the eigenspace of M corresponding to the eigenvalue ()

2. Let x € Col(M) with x # 0. Then x is an eigenvector of M corresponding to
the eigenvalue 1

3. Let x & Null(M)- Then x is an eigenvector of M corresponding to the

eigenvalue 1
4 R™ = Col(M) + Null(M)
Options :
7720334265. 1
7720334266. 2
7720334267. 3



7720334268. 4

Question Number : 72 Question Id : 7720331067 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T M eM (R M 20,1, R M2 =M
AT U SH Y dYH T 7

";.NLEH(Mj&ﬂ?fFrHFI 0 & H7d M P2 SHYAP T | q
2.7, x € Col(M), x 0. T8 x MFH AN 1P M T AMFH WA |
3.8 x ¢ Null(M). T8 x AR 1 & 91d M Bl 15 e g

4. R™ = Col(M) + Null(M)

Options :

7720334265. 1
7720334266. 2
7720334267. 3

7720334268. 4

Question Number : 73 Question Id : 7720331068 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let W, = “ 1 za s J&] and W, = ” ab EJ”J sa e E] be two subspaces

of ~. Which of the following statements are true?
M, (R) J

Lw aw, = [[ }
2 ”g g” is a proper subset of W, n W,
3. Wy + Wy = My(R)
4. W, + W, is a proper subset of M, (R)
Options:
7720334269. 1

7720334270. 2



7720334271. 3

7720334272. 4

Question Number : 73 Question Id : 7720331068 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T = {4 Alaben)™ w={5 lorerjmmTT

IEEP I AT iR sy Id 57

i 9]

2 {[g g]} w, n w, @1 T 3iEd SUSH= B

3. W, + W, = M,(R)
4. W, + W, M,(R) @1 U0 30 SUaq=T &8 |

Options :

7720334269. 1
7720334270. 2
7720334271.3
7720334272.4

Question Number : 74 Question Id : 7720331069 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let 4 be a 3 x 3 nilpotent matrix. Which of the following statements are
necessarily true?

LA+A =1 for some n > () where [ is the identity matrix
2. The column space of 4 is {0}

3. The eigenvalues of 4 are roots of 1

4. A3 is diagonalizable

Options :

7720334273. 1

7720334274. 2



7720334275. 3

7720334276. 4

Question Number : 74 Question Id : 7720331069 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
A 4 gy 5 T (nilpotent) 3R & | FH5 H U @1H ¥ $UF HHaRd: 9 &7

11+ A)" = I 0¥l > 0 ©F 6l | THHD OB © |
2. A Wﬁﬂﬂ?ﬂf@ (0}% |

3. ADHHIH 1P gAE |

4, A2 TAeuiHg B |

Options :

7720334273. 1

7720334274. 2

7720334275. 3

7720334276. 4

Question Number : 75 Question Id : 7720331070 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

iy 100 x lﬂﬂmatr:x e (“‘f.j) is such that g i |f£ +j =101 and
— () otherwise. Which of the following statements are true about ,?

a ij

1. 4 is similar to a diagonal matrix over |

2. A is not similar to a diagonal matrix over

3. One of the eigenvalues of 4is 10

4. None of the real eigenvalues of 4 exceeds 51
Options :

7720334277.1

7720334278. 2

7720334279. 3

7720334280. 4



Question Number : 75 Question Id : 7720331070 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
100% 100 T 4 = (q, ) TIPRE® o _ ;W< L5101 T

g — 0| FRAIOHIDUE , $IRH TIR?
L]

1. 4, R R faduf sneqg & qed 8
z_g_qjﬂﬁfaaﬂﬁxﬂﬁigiﬁiiﬁiiqéT%

3. AT MSFEAIT I TS 108 | _
4 A% aKGS A G @iE Ui S AYF T8 8 |
Options:

7720334277. 1

7720334278. 2

7720334279. 3

7720334280. 4

Question Number : 76 Question Id : 7720331071 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let be an orthonormal basis of R3 Let v he the 33 matrix whose

(v, V9, U3}

columns are Which of the following statements are necessarily true?
179, V9, 17a.

LYV =1
2V =]
3 =T

4. Determinant of |/ is not zero

Options :
7720334281. 1
7720334282.2

7720334283. 3



7720334284. 4

Question Number : 76 Question Id : 7720331071 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T (v, v,, v,} R? 1 IO THHA Tifdd $MURE 1 HH IS 3 x 3 AR &,
fo9® BITH v, p,,p, € | FHPUTH Y BH-T T TOHS 3Hofg & FHEgomd
Hiardd: 9a 72

LYYl = |
' T
AV =T

4.7 BIYRMOG FA 81 & |

Options :

7720334281. 1
7720334282. 2
7720334283. 3

7720334284. 4

Question Number : 77 Question Id : 7720331072 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

_ ) con -
Let £:10,1] - (0,1) be a function. Which of the following statements are FALSE?

1. If T is onto, then b is continuous

2. I f is continuous, then F is not onto

I f is one-to-one, then f is continuous

4. 1f f is continuous, then ¥ is not cne-to-one
Options :

7720334285. 1

7720334286. 2

7720334287.3

7720334288. 4



Question Number : 77 Question Id : 7720331072 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
UE Bod ol FE H 3 519 3 &9 g 87

T £.10,1 > (0,1)

1. 9 £ ASTED &, 96 £ Yad @ |
2.94f% ¢ YA B, T4 f HTBEP el ¢ |
3.71C £ THDIE, T £ HAAE |

4.9 FYdd e, d9 f DD el |

Options :

7720334285. 1
7720334286. 2
7720334287. 3

7720334288. 4

Question Number : 78 Question Id : 7720331073 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

be an orthonormal basis of R4 Which of the following are

Let
(V1 Y2, Y3, Va}

orthonormal bases?

Ton +y2. 91 — ¥2,¥3. Y4}

2 {¥3, ¥4, = V1, Y2}
14+Yz: Yi=¥a
3. {J” 2} 'J 2}? :y3'y"1»}

3yi+4y: 4y1-3y:
oo drow )

Options:

7720334289. 1
7720334290. 2
7720334291.3
7720334292. 4

Question Number : 78 Question Id : 7720331073 Question Type : MSQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

m—lf{y s e @1 U UHE qifds YR € | 74 5 € 3 9 U9HE
1y ¥2r. X302 Fads
diifeics MR &7

L {yy + 952,01 — V2, V3, Vel
2. {1’3 » Yo, V1, }’2}

Yit¥s i —¥e
3'{ = o -3’3-}’4}
4 {3 Yy +4va 4y, -3

= @ -}’3-}’4}

=] =]

Options:

7720334289. 1

7720334290. 2

7720334291. 3

7720334292. 4

Sub-Section Number : 2
Sub-Section Id : 77203355

Question Shuffling Allowed : Yes

Question Number : 79 Question Id : 7720331074 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Consider the set S :={exp(2mif): 8 is a rational number} For each ZES L

= (z™: n is a positive integer}

1. countable

2. countably infinite
3. uncountable

4, finite

Options :

7720334293. 1
7720334294, 2
7720334295. 3

7720334296. 4



Question Number : 79 Question Id : 7720331074 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
ol S:={exp(2mi6):6 U URHG =1 8} | Ud® 7 ¢ § od 9934
(z"': n UF gATHEF IR T} &

1. 0

2. UHE: 3Hd
3. HUEE

4. URfEg

Options :

7720334293. 1
7720334294. 2
7720334295. 3
7720334296. 4

Question Number : 80 Question Id : 7720331075 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Fix a positive real number ¢. Consider the locus of all points z € € such that

z—i|

Which of the following statements are true?
z+i '

1. If ¢ > 1, the locus is a circle centered on the imaginary axis

2. If ¢ < 1, the locus is a circle centered on the real axis

3.1f ¢ = 1., the locus is a straight line parallel to the imaginary axis
4. If ¢ = 1, the locus is a straight line not passing through the origin
Options :

7720334297. 1

7720334298. 2

7720334299. 3

7720334300. 4



Question Number : 80 Question Id : 7720331075 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

ﬂﬁwmmwﬁ¢H@nﬁﬁmmﬂ

aH ol o fegel B fegmy S HeR B 1

zZ—1
-1 = C.
Z+1I
Et=R R R e R e e i

1.9 ¢ > 1, [og0y ol s R Bfsddd e

2.0f% ¢ < 1, fogUY I e G W HBFEI TR |

3.3 ¢ = 1, 950 U e & GHIR WA 3@ ¢ |

430G ¢ = 1, [9gUY U TG 34T &, ol qd favg ¥ el eRal & |
Options :

7720334297. 1

7720334298. 2

7720334299. 3

7720334300. 4

Question Number : 81 Question Id : 7720331076 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
For z € €, let Rz denotes its real part. Let f be an entire function satisfying

4 1 5 5
If(2)| < |2||Rz| on €. Which of the following statements are true:

1£(0) =0
>f(0)=0
3. The only entire function satisfying the given property is f(z) = 0

4. There exists a non-constant entire function satisfying the given property

Options :



7720334301. 1
7720334302. 2
7720334303. 3

7720334304. 4

Question Number : 81 Question Id : 7720331076 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
nﬁzemégmwﬁﬁwﬁfwﬁﬁq TR B |
Iee B3 dIell Yad a¥cifis B . d9H |

F@) < |zli9tz T ¢

f
FefcfEdd i e Uy 9d 57

() =40
2f(0=0 . q
3. T 1Y TureH T W RN HaA dafe BeH $ad £(z) = 0

=

4. Teu TU TU1eH & Yt DA 3ok U4 d¥ciii® Bad [9gdH § |

Options:

7720334301. 1
7720334302. 2
7720334303. 3
7720334304. 4

Question Number : 82 Question Id : 7720331077 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Let DcC be the open unit disc. Consider the family T of all holomorphic maps
f:D-D such thatf-{ﬂ) =1/% FDI’f cF the possible values of THO) are

1.7/8
2.5/6
3.3/4
41

Options :

7720334305. 1
7720334306. 2
7720334307. 3

7720334308. 4

Question Number : 82 Question Id : 7720331077 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

o= D e ¢ 9@ g IHS 6P © |Wéﬁ?ﬂ?ﬁﬁﬁﬁf;@ o @_?E:W%

£(0) = Uzemrm g RIER® f c ¢ 4 If’(G)I?i YYd AF §--

1.7/8
2.5/6
3.3/4
4.1

Options :

7720334305. 1
7720334306. 2
7720334307. 3

7720334308. 4

Question Number : 83 Question Id : 7720331078 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No



Correct Marks : 4.75 Wrong Marks : 0

Let N = {1,2.....} denote the set of positive integers. Forn € N, let

Ap={(x,y,z) EN*:x" +y"=z"and z<n}
Let F(n) be the cardinality of the set 4,,. Which of the following statements are

true?

1. F(n) is always finite forn > 3
ZF(2)y="n00

3.F(n) = 0 forall p

4. F(n) is non zero for some n > 2
Options :

7720334309. 1

7720334310. 2

7720334311. 3

7720334312. 4

Question Number : 83 Question Id : 7720331078 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

AT {1_2___}Wq5ﬁ$$ﬂaauﬁﬁ?ﬁrﬁam%|ne N &4

A, ={x,y,z) EN}:x"+y" =z" Tz < n} A |

-

T oy

1. F(n) 9ed URFAGE, n > 3 & ol
E.F(Z] v

3. F(n) = 091 & o

4. F(n) TIRE i n > 2 T

Options :

Wﬂnmﬁﬁqﬁlﬂw% | AT O o Y Byd 9d g2

77203343009. 1
7720334310. 2

7720334311. 3



7720334312. 4

Question Number : 84 Question Id : 7720331079 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

For a positive integer n, let g(n) be the Euler's g-function. Which of the following
statements are true for n > 37

1. p(n) can never divide n

2.p(n)n = there exist integers X,y such that nx + Gy =1
3. @(n)ln = ncan have at most two distinct prime divisors

4. ¢(n) | @ (nk) for every positive integer
Options :

7720334313. 1

7720334314. 2

7720334315. 3

7720334316.4

Question Number : 84 Question Id : 7720331079 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
nﬁ@(ﬂla:rﬁﬂmgm%%g&wdw%ﬁnﬁ%n} g FRUDHT
DHUTHd &7

L& @) PH s T o= Iea g |

2. @em)n = x,y@”ﬁﬁﬁmﬁﬂm%%nxﬂi—ﬁy:l
3.@(Mm)|n = n @ HtdaH &l i HUST YD © |

4. o(n) | p(nk) TI® HTHS TS k 79 |

Options:

7720334313.1
7720334314.2
7720334315. 3
7720334316. 4



Question Number : 85 Question Id : 7720331080 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

For positive integers m and n, let gcd(m, n) denote their greatest common divisor.
Let m > n be such that gcd(m, n) = 1. Which of the following statements are true?

Lgcdim—nm+n)=1

2. gcd(m —n,m+n)can have a prime divisor

3. There exists integers X,y such that py — my =3
4 g{d(m —n,m+ n)can be an odd prime
Options:

7720334317. 1

7720334318. 2

7720334319.3

7720334320. 4

Question Number : 85 Question Id : 7720331080 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

AHYUiE @ &g ged (m_n]m HedH IHYME HIEd &l [Fefid

y=1! AP HYT T2

& 1AM ml‘_}Iﬂ,aﬁgc'DI (m, n
Lgedim—nm+n)=1
2. ged(m — n, m + n) D1 TP U HISS 81 JP1 & |
3-Tﬂﬁﬁx,ywaﬁﬂaiq% nx—my =3
4. gcd(m — n, m + n) U0 [T9H 34T 61 FHATE |

Options :

7720334317. 1
7720334318. 2
7720334319. 3

7720334320. 4



Question Number : 86 Question Id : 7720331081 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let G be the cyclic group of order 8 and i = S be the permutation group of §
elements. Which of the following statements are necessarily true?

1. There exists no nontrivial group homomorphism from ¢ to |

2. There exists no injective group homomorphism from G to H

3. There exists no surjective group homomorphism from G to |

4. There are more than 20 different group homomorphisms from G to [
Options :

7720334321.1

7720334322. 2
7720334323. 3

7720334324. 4

Question Number : 86 Question Id : 7720331081 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

qH & B g BT BT GG &, TUTH = S5, Wl ¢ 3a0d BT T 9HE ¢
frefafad 3 9 @ 8 oy sifaid: 94 67

1. ¢ 9 g d® 3 s GHE FHIGIN faegHH -6l & |
2. ¢ U g d% Udhd! 98 QUGG fagaH 8 8 |

3. G Y H % T3S SHE YHISIRGT f[ae@H el € |
4. ¢ U g d® 20 T S [N THE EIRIEE |

Options:

7720334321.1
7720334322.2
7720334323.3

7720334324. 4

Question Number : 87 Question Id : 7720331082 Question Type : MSQ Option Shuffling : No Is



Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Which of the following statements are true for g ¢ R?

1. If ¢* is algebraic over (), then g is algebraic over ()
2. ¢ could be algebraic over @[\ﬁ] but may not be algebraic over ()
3. @ need not be algebraic over any subfield of |

4. There is an g which is not algebraic over (@[ﬂr—_ﬁl]
Options:

7720334325. 1

7720334326. 2

7720334327. 3

7720334328. 4

Question Number : 87 Question Id : 7720331082 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
=Y & o0 D U By Id 57
a R
1.3C o3, QRANIT B 9 o QREITE |
2. TR HHAI§ (@ ¢, Qy2] R I 51, g @ R A = &l

3.0 SE T8 & o, p & T gl f SuaE W &g 8l
ATH gl Q=TI S ol § |

Options :

7720334325. 1
7720334326. 2
7720334327. 3

7720334328. 4

Question Number : 88 Question Id : 7720331083 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Let p > 2019 be a prime number. Consider the polynomial

f(x) = (x*—3)(x*— 673)(x* — 2019)
How many roots can f possibly have in the finite field F,?

1.0
22
3.3
4.6

Options :

7720334329. 1
7720334330. 2
7720334331. 3

7720334332. 4

Question Number : 88 Question Id : 7720331083 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

A

- p > 2019 7P HHI qE € | dgad

f(x) = I:IE = 3)!:,1;2 —6’_}"3)(‘1:2 | zﬂlgjmﬁﬂ-ﬁﬁ |

U&fﬁﬁ%ﬁmpﬁ f?$Wqﬂmﬂ%ﬁﬁ?

1.0
2 2
i
4.6

Options :

7720334329. 1
7720334330. 2
7720334331. 3

7720334332. 4



Question Number : 89 Question Id : 7720331084 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Which of the following statements are true?

1. Any compact topological space is metrizable

2. Any continuous image of a Hausdorff topological space is Hausdorff

3. If fiX-Y is continuous and one-to-one, and Y is Hausdorff, then X is
Hausdorff

4. Intersection of two connected subsets of R with the usual topology is either

empty or connected
Options:
7720334333. 1
7720334334. 2

7720334335. 3
7720334336. 4

Question Number : 89 Question Id : 7720331084 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
AT 9 s 9 HUT 9 82

1. @i ot Ted vitufoe ol giiea g |

2. B3l Giftufdd Taip &1 3is Hi Jad uiafda sresib § |

3.7 £. X — y Gad AU b & SR y TSRIG &, 79 Y eSRIH § |

4. R & 9 SiYTG® 9ied &l Yas SueHwadl & Uidesed a1 o Rad g a1
Hd& |

Options :

7720334333. 1
7720334334. 2
7720334335. 3

7720334336. 4

Question Number : 90 Question Id : 7720331085 Question Type : MSQ Option Shuffling : No Is



Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

Let X = M U {o0,—ao}. Let r be the topology on X consisting of subsets U of x such
that either U c N or X \ U is finite. Let A= WU {ow}and B = NU{-w}

Which of the following subsets are compact?

1. A

2. X\A
33 AUB
4ANBKB

Options:

7720334337.1
7720334338.2
7720334339. 3

7720334340. 4

Question Number : 90 Question Id : 7720331085 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

A X =N U {oo, —o0}

A , & Ul ; U Al v, x WU F@ueRgfmard |, _
SPAl yy y IR ®

-

A 4 _ N oo} T B =N U (~00)

= 9 @9 9 3uudcy dgd © ¢

1.4

2. X\A

3 AUB

4 ANnB
Options :
7720334337.1
7720334338. 2



7720334339. 3

7720334340. 4

Sub-Section Number : 3
Sub-Section Id : 77203356
Question Shuffling Allowed : Yes

Question Number : 91 Question Id : 7720331086 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

let , T 5
fy) =@ +x1-x*-y?),—x+y(1-x*-y%)

and consider the ODE (x, y) = f (x, y) with initial condition (x(0),y(0)) = ({]J;}.

Which of the following statements are true?

Lx?(t)+ y*(t) 2 wast —

2 x2(1) + y*(t) > 085t > o
3. x%(t) + y*(t) remains bounded as ¢ — oo

S SOESEORSE L
Options :

7720334341. 1

7720334342, 2

7720334343. 3

7720334344. 4

Question Number : 91 Question Id : 7720331086 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



FO6Y) = O+ X(L— 2 = y?),—x + y(1 — 22 — y?)) T N IR
T (0),7(0)) = (0. T O (4,9) = gy TR B
0o U Sy 9 7

'I.xz(tj—j-}rz(t)—}m\_ﬂa t— oo

2x*(D)+y* ()09t 5 o

3.x%(t) +y3(D)H &G WEd1 & 9d ¢ — oo

Lx*(D)+yi () - 199t 5 oo

Options :

7720334341, 1

7720334342, 2

7720334343. 3

7720334344. 4

Question Number : 92 Question Id : 7720331087 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let x and y be continuously differentiable functions on [0, ) that satisfy the
respective initial value problems (ODEs)

dx

E+ (sint—1)x =log(1+t), x(0)=1;
B e \
E-H:SIM_ )y =t y(0)=2.

Define z(t) = y(t) — x(t) for t = 0. Which of the following statements are true?

Lz(1):= 1
2.2(2) > z(1)
3.z(1)>1
4.z(2) <z(1)
Options :
7720334345. 1
7720334346. 2
7720334347. 3

7720334348. 4



Question Number : 92 Question Id : 7720331087 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

ZIE L) v, [0,00) T eI DT Per € il e Fefafed Rfhs
O YHE] (ODEs)®! Uqte Hdl & |

dx :

E—i- (sint—1)x =log(l+1t), x(0)=1;

d_y+ (sint—1)y =t, y(0)=2.

dat -

£20 TR0 yr) -y IR DY | FferRed ol 3 4 &

IdE ?

lLz(H=1
2.z(2) > z(1)
3z(1)>1
4.z(2) < z(1)
Options:
7720334345. 1
7720334346. 2
7720334347.3

7720334348. 4

Question Number : 93 Question Id : 7720331088 Question Type : MSQ Option Shuffling : No Is
Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let f:R? > R be a locally Lipschitz function. Consider the system of ODEs given

by . : : ~ with initial condition :
Y &y = sin(e*2), %, = f(x1,%,) (x1(0),%2(0)) = (1,1)
Which of the following statements is true?

1. There is at most one local solution at time ()

2. There always exists a global solution defined in [0, c0)
3. There might not be any solution around the time (

4. There is at least one solution around time ()



Options :

7720334349. 1
7720334350. 2
7720334351. 3
7720334352. 4

Question Number : 93 Question Id : 7720331088 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

mﬁW%WWMWWWm%m%ﬁm
& T fRT T ODEs,

(x1(0), %2 (0) = (1,1)
%, = sin(e*2), X, = f(xy,%5) &1 UMl O fddR &)
FeEd g S e 4 S 90 82

1.0 999 IR Haii9s U W EU g |

2. [0, c0) & URHITG U FrdFch &1 Hed g & |
3.0 TG & THIY BI 50 ol HI 51 9@l & |

4 0TI D GHIU HH UBHHUH 50 &

Options :

7720334349, 1

7720334350. 2

7720334351. 3

7720334352. 4

Question Number : 94 Question Id : 7720331089 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Which of the following are solutions of the Laplace equation wu,, +u,, =0 in the

anit disk 1y _ r0p 1) 0% 4 y2 < 13

1 x5 + 2x%y3 — S
2 x% + 2xy—y*
3. cos(y)e” + sin(x)e¥
1+x

T+ 2x+a2 432
Options :
7720334353. 1
7720334354. 2
7720334355. 3

7720334356. 4

Question Number : 94 Question Id : 7720331089 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T HH P Y FPIR ST f _ (X 9): 2% + y2 < 1}ﬁ oI HHIDT]

Uy + Uy, =0 PEAT

XX

1. xS 5 212_}’3 o },5
2 x% + 2xy — y?

3. cos(y)e* + sin(x)e?
1+ax
4. e Tl i
14+2x+x2 +98

Options :

7720334353. 1
7720334354, 2
7720334355. 3

7720334356. 4

Question Number : 95 Question Id : 7720331090 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Consider the partial differential equation (PDE)

@u2+_ {'}‘u.2+ i du du _ du
XGP VG (x+)

du
—+—)}+1=0.
dx dy : {:ix+d'y}+

Which of the following statements are true?

1. The general solution of the PDE can be expressed in the form

1 :
u(x,y) = ax+ by + —, where i and p e arbitrary constants.

2. The general solution of the PDE can be expressed in the form

u(x,v) = flax+ by) + ﬁ’ where - and , are arbitrary constants and f is

an arbitrary function.
3. The Charpit's equations are

dx«  dy du _dp dq
p*+pq q*+pq pp*+pg t+q@E*+pq) 0 O

4. The Charpit's equations are

dx dy

2px+(x+y)q—u:2qy+(x+y}p—u
du dp dg

Tp2px+ @+ -wH+qRey+ (x+y)p—uw) 0 0

Options :

7720334357.1
7720334358. 2
7720334359. 3

7720334360. 4

Question Number : 95 Question Id : 7720331090 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



5 SIS Sfama THIH (PDE) IR [GaR &

(—)2+ (—)2+(x+ Lo B EE
5 Woxay “ox "oy

Ay oY P gd 8

1. PDE & TIU® 50 Bl u(x,y) = ax+ by + —, el g ® p 0 Fad
Urey H oferd fhar ST Eedi g |

2. PDE & 1T &8 @1 u(x, y) = f(ax + by) +ai_b_asTaﬁwb =g g
qUT f TP o Bad ¢, ey H odferd fodr s godi & |

3. IRfOe gfleor g 2 — % _ i o M oY
_ ~ p*+pq q*+pq  p(P*+pa)+a(p+pq) O 0
4, IRfUe o §
dx - dy
2px+(x+y)ig—u  2gy+(x+yip—u
. dt e d_p L d_q
p(2px+(x+y)q-u)+q(2gy+(x+y)p-u) 0 0

Options :

7720334357.1
7720334358. 2
7720334359. 3

7720334360. 4

Question Number : 96 Question Id : 7720331091 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Consider the numerical integration formula

1
f g (x) dx = g(a) + g(—a),
-1
where a = (0.2)1/4. Which of the following statements are true?

1. The integration formula is exact for polynomials of the form g 4 hy. for all

a,b€eER

2. The integration formula is exact for polynomials of the form g 4+ bx + cx? for
allg,b,ce R

3. The integration formula is exact for polynomials of the form

a+bx+cx®+dxdforalag b c,d €R
4. The integration formula is exact for polynomials of the form

a+ bx+cx® +dx* forallg b,c,d €R
Options :
7720334361. 1
7720334362. 2
7720334363. 3

7720334364. 4

Question Number : 96 Question Id : 7720331091 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

= JemEs gReaT 9

f_ll.g(xj dx = g(a) + g(—a), G@iﬂr = (0.2)/4 R fdaR & |

Frfafad syl 5 o 3 94 82

1. g + bx YR=U & SgUGl & [ GHIGTH @A §@ &, 841 ¢ p € R & AU
z.%;bxﬂxzw?ﬁa@ﬁ?ﬁmwwmawa,b,c ER®
1
3.4+ bx + cx? + dx® YU & dgUc] & o geIded T Oia §, 9l
ab,c,de€ R® o |
4. a + bx + cx® + dx* VU © ggUal @ [ GHIGTH I Id §, Tl
a,b,c,d€ R ® AU |




Options :

7720334361. 1
7720334362. 2
7720334363. 3

7720334364. 4

Question Number : 97 Question Id : 7720331092 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let 5 be the set of all continuous functions f:[0,1] — [0, ) that satisfy

! Y i 1
J-U x° f(x) dx :EL x f?(x) d.x+§.

Which of the following statements are true?

1. § is an empty set

2. § has at most one element

3. § has at least one element

4. § has more than two elements
Options :

7720334365. 1

7720334366. 2

7720334367.3

7720334368. 4

Question Number : 97 Question Id : 7720331092 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Hr—rsmﬁza'ﬂﬂw:ﬁf:[g_l] 5 [0:) @1 Y=Y & ol (49 & Tge &l 5

1

flxzf(x]cbczif xfz(x]dxﬁ—l
: 2 8

0
fEmEdd e dOds ¢
1. U Rod 9q=4 & |
2. § 1 AP U Aqa & |

LCHPAYUBH IS 3aud g |
4. S al Y 4 aua g |

Options :

7720334365. 1
7720334366. 2
7720334367. 3
7720334368. 4

Question Number : 98 Question Id : 7720331093 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Consider the problem of extremising the functional

J(y) = J‘3 y (3x — y) dx with boundary conditions y(1) = 1 and y(3) = 2. Which
1

of the following statements are true?

1. There is a unique extremal

2 oylx)= “J'?x is an extremal

3 y(x)= g 1 % is an extremal
4. There are no extremals
Options :

7720334369. 1

7720334370. 2
7720334371.3

7720334372. 4



Question Number : 98 Question Id : 7720331093 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
uﬁﬁmﬁ%myﬂj=lmﬂy$j=2$HM$ﬁ%€

3 & TYHAA @ 999 X [d9R &1
Jon = [, yBx—y)dx

FEtd Sy d T ®H T 9d 77
1. 0% A aeq g |
2.y() = 7 WP TAT |

3y() =5+ TP THAT |

4. D3 WA o |

Options :

7720334369. 1

7720334370. 2

7720334371.3

7720334372. 4

Question Number : 99 Question Id : 7720331094 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let B be the unit ball in R? centered at origin. The Euler-Lagrange equation

corresponding to the functional I(w) = %J- | Pu|2dx _%j | u|3dx is
B 2 Jp

LA =ar®

2. Au = —u?

k- det(Dzuj = u*
4 Au = —|ul*u
Options:

7720334373. 1
7720334374. 2

7720334375. 3



7720334376. 4

Question Number : 99 Question Id : 7720331094 Question Type : MSQ Option Shuffling : No Is

Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
A pa 974 g R &fed g2 914 5 7 | BaH®

1 1 5 ;. @ WA AHTGR-TI =
1) =3[, |Vuf2dx =2 [ JufPdx ® 51 FHIB &

L Au=u?

2. Au = —u?

3. det(ﬂzuj = u*
4 Au=—|ulPu
Options :

7720334373. 1
7720334374. 2
7720334375. 3
7720334376. 4

Question Number : 100 Question Id : 7720331095 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let K(x,y) be a kernel in [0,1] x [0,1], defined as

ifl~=3) D=z y<1

and K be the associated integral operator.

Then g¢: 12([0,4]) > L2([0,1])

1. is positive definite

2. is self adjoint

3. has a non-zero null space
4. is onto



Options :

7720334377. 1
7720334378. 2
7720334379. 3

7720334380. 4

Question Number : 100 Question Id : 7720331095 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T 1017 50 0,1 Rty ) TP I S AR

; _PA—y) O=x=y=1
H(X.}f]—ﬁ,(l_x) R S |

Torr ¢ TEINI THGA YPRG & | TF 4 12 ([0,1]) - L2([0,1])

1. YTH® HIEA B |

2. @HTHE |

3. ﬁﬁﬁl'ﬂﬂf@{_rmél spacej?ﬁﬁ?% I
4. ABGET § |

Options :

7720334377. 1
7720334378. 2
7720334379. 3

7720334380. 4

Question Number : 101 Question Id : 7720331096 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Let K(x,y) be a kernel in [0,1] x [0,1], defined as K(x,y) = sin(xy). The integral

. 1
equation u(x} = sinx + J K (I,_}'_}H(y} d}’

0

1. is uniquely solvable and the solution is differentiable
2. has more than one differentiable solution

3. has no solution

4. is solvable and the solution is not differentiable

Options :

7720334381. 1
7720334382. 2
7720334383. 3

7720334384. 4

Question Number : 101 Question Id : 7720331096 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

10,17 x [0,1] T K (x,y) ¥ S & SNANTRAER 1y ingyy
aDHd

1

u(x) = sinx + f K (x,y)u(y) dy

0

1, MG T4 U THYFY & JYUI e HIPad & |
2. H TS H HYUH AaPTHE A & |

2. PIPIEEATRE |

4, YT € 9YT 89 S@da- g 181 & |

Options :

7720334381. 1
7720334382. 2
7720334383. 3

7720334384. 4

Question Number : 102 Question Id : 7720331097 Question Type : MSQ Option Shuffling : No



Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Consider a body of unit mass moving under an attractive central force. At a
certain radius R, the body moves in a circular orbit. Which of the following are

true?
1. The force must be equal to — L where L is the angular momentum of the
3

body
2. The force can be any strictly negative valued function of B

3. The force can only be of the inverse square law form
4, The force cannot be of the form — kR

Options :

7720334385. 1

7720334386. 2

7720334387.3

7720334388. 4

Question Number : 102 Question Id : 7720331097 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
U ATHUD Doid 9 b A GHd T IDTs So0HH $i aig W (TR 2 | T D
ffd B p &R gaeR @ H gAd & | FH H S S ¥ 5 99T 7

1.9 _;_z o SRR g1 F1RY, §iel [, 9% &1 I0fig GaT g |

2. e R P1 ®Ig Ul T¢d: BUTHS dH ardl Bad ol 9odl & |
3. 9 dhdcl ogebH afl (90 UIEY 8l Thdl & |
499 — kR URFU &1 8l 5 UBdl & |

Options :

7720334385. 1
7720334386. 2
7720334387. 3

7720334388. 4

Sub-Section Number : 4

Sub-Section Id : 77203357



Question Shuffling Allowed : Yes

Question Number : 103 Question Id : 7720331098 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

let 4 and B be two events. Which of the following are necessarily correct?

1.P(AUB) < P(A) + P(B)

2 P(AUB) = P(A) + P(B)

3 P(AnB) =P(A)P(B)

4 P(AnB)=2P(A)+P(B)—1
Options :

7720334389. 1

7720334390. 2

7720334391. 3

7720334392. 4

Question Number : 103 Question Id : 7720331098 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
A, T p WU | A oA H U 5H € sfarda: 981 € 2

LP(AUB)= P(A)+ P(B)
2.P(AUB)= P(A)+ P(B)

3. P(AnB)= P(A)P(B)

4 P(ANnB)=P(A)+P(B)—1
Options :

7720334389. 1

7720334390. 2

7720334391. 3

7720334392. 4



Question Number : 104 Question Id : 7720331099 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Which of the following are true?

1. If X, and X, are independent uniform (0,1) then X, +X, is uniform (0,2)

2. If X is uniform (0,n) then X/n is uniform (0,1)
3. If X and X, are standard normal, then (X; + XZ))”\E is standard normal

4. If ¥ is exponential with mean 1, then ¢=% is uniform (0,1)
Options :

7720334393. 1

7720334394, 2

7720334395. 3
7720334396. 4

Question Number : 104 Question Id : 7720331099 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
FEERET Y I U 82

1.3 x, 991 X, A THHIH (0,1) €, 99 X, + X, 99 TOHAH (0,2) € |
2.9f¢ x THYHH (0,n) 8 99 X/n USEAN (0,1) 7 |

3906 x, T x, 9FG WA T, T (%, 4 X,)/4/2 FH® FEHEAE |

4. 71fz x HIed 1 OTCT WRAGDI & I6 % THEAM (0,1) © |

Options:

7720334393. 1
7720334394, 2
7720334395. 3
7720334396. 4

Question Number : 105 Question Id : 7720331100 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



(Xp.n = 0) is a Markov chain with state space {1,2,3,4,5} and transition matrix

(Pij)asijss given by

/2 0 0 0 1/2
0o 1 0 0 0
o 1 0 0 0

1/5 1/5 1/5 1/5 1/5

/3 0 0 0 2/3

Which of the following are true?

1. states 2 and 3 are absorbing
2. state 3 is recurrent
3.{1,5} form a recurrent class

4 state 4 is transient
Options :
7720334397. 1
7720334398. 2
7720334399. 3

7720334400. 4

Question Number : 105 Question Id : 7720331100 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Ry 1> 0) STENTHR (3 5 3 4 g T TP FGIS YT & T IPAT AT

(p: ;‘J 1=i,j=5 fe %
12 D 0 0 1/2
0 1 0 0 0
0 ;| 0 0 0

1/5 1/5 1/5 1/5 1/5
1/3 0 0 0 2/3
effEa 4 sH-3 90 &2

1. ATRYT 2 TYT 3 GUHI B |
2. AR 3 ARG © |

3. {1,5} TP TG 3 SIS |
4, HTHT 4 &§OTH & |

Options:

7720334397. 1
7720334398. 2
7720334399. 3
7720334400. 4

Question Number : 106 Question Id : 7720331101 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
Consider a Markov chain on a finite state space §. Suppose that the transition

probability matrix p is such that the transpose of p is also a stochastic matrix.
Then which of the following is necessarily true?

1. All states have the same period

2. The chain admits at most one stationary distribution
3. All states are recurrent

4. At least one state has period 1

Options :
7720334401.1
7720334402. 2

7720334403. 3



7720334404. 4

Question Number : 106 Question Id : 7720331101 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

ORI oa® T o TS T1aid §8a R TR S | 761 6 dem0r Jied
HIOIE p, SUIDR U & , @1 uRad ft 10 WioTes oo & | 78 F= 4 3
& 91 Hfadd: 9d @ ¢

1. i SfaeyTaf &1 99H Had © |
2. $Ga Haliid, HiUdad Uh [RR §¢d & WiaRd © |
3. 9 ofaey REdl B |

AFHYDATD HTTHTATI 1T |

Options :

7720334401. 1
7720334402. 2
7720334403. 3

7720334404. 4

Question Number : 107 Question Id : 7720331102 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let ¥, ¥ be random variables with cumulative distribution functions F and
respectively. Assume that F is continuous. Which of the following functions of x
are necessarily cumulative distribution functions (CDF)?

1. %(1 — G(—x) + F(x))
22— F(=2) + 6(x))
3 F(x)G(x)

4 (1-F(x))(1-G6(x))
Options :

7720334405. 1

7720334406. 2



7720334407. 3
7720334408. 4

Question Number : 107 Question Id : 7720331102 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Ty oy p PO U S BT [ AR (- I RS RE 191 @ L Gad
| . o T WoHl 5 4 ®iF § g T94 d@ed Bed (CDF) 87

1

12 (1= 6(-=x) +F ()
22 (1= F(=x) + 6(x))
3. F(0)6()

4 (1=F)(1-6()
Options :

7720334405. 1
7720334406. 2
7720334407. 3

7720334408. 4

Question Number : 108 Question Id : 7720331103 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Suppose that x,, X,, ....., X, are independent and identically distributed Poisson (1)
random variables, where 1 = 0 is unknown. Which of the following statements are
true?

o : . .
S A 1)#t is an unbiased estimator of g =24
n =
g i ' i i
2 HL,':1( — 1) is a consistent estimator for ¢
(i

T X . g : . .
3 ('”;2) =17 is the minimum variance unbiased estimator of ¢ =24
n

i

L 3 :

4, (”'E)E"L " is a consistent estimator of g—24
n

Options :

7720334409. 1



7720334410. 2
7720334411. 3

7720334412. 4

Question Number : 108 Question Id : 7720331103 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
a & WA aYT GdgH: §fdd @l | defie 9 8, SfE
b SIS (4)
1> 0 AT FAGETH I DH W TU T 77

1. 1yn £ 1]3'5, g~ 24 DI TR S EIEEn] W%I

= i=1

2237 (—1)%, ¢~24 84 TP T DD &

n g -
g (n—ﬂ)zfﬂ""f. e—2A &1 IATH TE ST HHAS ol

]

4. (n—z)zyn""*’, e~ 22 B T HHed ¢

n
Options :

7720334409. 1
7720334410. 2
7720334411.3
7720334412. 4

Question Number : 109 Question Id : 7720331104 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let Xy, X, be i.i.d. random variables which are uniformly distributed on the

interval (0,8) Consider the problem of testing Hy:8'=1 Versus Hy:@=72

Which of the following tests have size 5 and power

< 0. > {15

1. Reject I, if and only if max{X,,X,} = 1.6
2. Reject H, if and only if min{x,, X;} > 1

3. Reject H, if and only if X, =204

4. Reject ff, ifandonlyif X, — X, >0

Options :



7720334413. 1
7720334414. 2
7720334415. 3

7720334416. 4

Question Number : 109 Question Id : 7720331104 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Arg

Ay g i.i.ci.ﬂﬁl%ﬁa?%ﬁa“r&mﬁm g]mwéﬁﬁ%ﬂ — léi

1412 : ) e

s g .99 sl T R R & fEd 3 5 gdeul @
3 -

S _ g5 TE 5, g 5 ©7

1.Huﬁ&§ﬁ$nﬁzﬂﬁaﬁqmﬂﬁ max{X,, X,} = 1.6

2. H, 1 SEIBR I 3G 3R $99 IE mingX,, X,} = 1

3. H, @ JIBR X If¢ SR $a90 4G ¥, > 0.4

4. {, DI SIPR B TG R paad Ak x, — X, > 0

Options :

7720334413 1

7720334414, 2

7720334415. 3

7720334416. 4

Question Number : 110 Question Id : 7720331105 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let X,,X,, ... .., X, be i.i.d. N(0,¢2) random variables. Which of the following are
sufficient for g2 7

LT (X, X, 0 Xp) = (X1, X, o, X))

2. Ty (X1, Xz, ., X)) = (X1, X7, .., X3)

3 Ta(X, Xy, X)) = (XE+ X2+ + X2

Y TiX, X, o X = (XF X2, X2 4 X244 X2



Options :

7720334417. 1
7720334418. 2
7720334419. 3
7720334420. 4

Question Number : 110 Question Id : 7720331105 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0

WXI_XE_ B Li.d. N(D.Uzj qefesm EH%H ﬁﬂﬁ:\qﬁqﬂgg %ﬂ spafirs %"

1. TI(XI-’XE' ...,an — I:XIJXEJ"‘ ,Xﬂj

2T (Xy, Xy, -, X)) = (X1, X3, .., X3)
AT Y =ARE L R KD

4T, (X, X, .. X)) =X+ X2, X2+ X2 +--+X2)
Options:

7720334417.1

7720334418. 2

7720334419. 3

7720334420. 4

Question Number : 111 Question Id : 7720331106 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Let and be two independent random samples from a
XIJXE- -Xn Yl-?z- =Ym P P

common continuous distribution F Let w be the sum of ranks ofX observations

in the combined ranking of all the T observations. Which of the
following are true?
1. F - n(N+13)

= %

r N(N+1
2 = —

Ew) =&

n(N+1)

3. The distribution of W is symmetric about >

4. The distribution of |/ does not depend on F

Options :

7720334421. 1
7720334422. 2
7720334423. 3

7720334424. 4

Question Number : 111 Question Id : 7720331106 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

- & X, X, .. X, &0 YI_E___‘_YmWGWHHHWFﬁ@EﬁW
WW%] Iﬂ#ﬁﬁ_wuﬂtﬁuﬁa&mﬁﬂ % +mﬁﬂgﬁﬂﬁﬁﬂfﬁ){
& B DIl B A & | FH H 8 -8 9d 87

n{N+1)
2

1L.E(W) =

> E(W) = N(ri+ 1)

3. W @ deT M) & e SEfHd B
4.w$ra‘eqp5?ﬁlh:|ﬁaﬂm%|

Options :

7720334421.1
7720334422.2
7720334423. 3

7720334424. 4



Question Number : 112 Question Id : 7720331107 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

A sample of size 10 is selected at random from a lot containing 20 items of a

manufactured product. Suppose the total number of defectives p in the lot is

unknown. Let ¥ be the number of defectives in the sample. We wish to test

Hy: D = 7 against the alternative H,:D » 7. Consider the test: Reject H, if X = k
where k is determined such that

Py (Xz2k)=005<Py (X=zk—-1).
Which of the following are true?

1. The test is Uniformly Most Powerful test of its size
2. The power function of the test is increasing in J)
3. The power function of the test is decreasing in [}
4. The test is unbiased

Options :

7720334425. 1

7720334426. 2

7720334427.3

7720334428. 4

Question Number : 112 Question Id : 7720331107 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



A 4 o BT TH T ARFSHA ,,, gl a1 fafAfHa Sae & oo @il 9
Tid §1 TH 6 dife 7 oo A9 , 1 e S 1 A T A Qg @t
Y 8 8y g DSy o 7 PG S FTed &1 B
0- r :
uﬂwmﬁwﬁzﬂ ﬁﬁmﬁﬁﬂﬁxbkaﬁkk%wﬁﬁ%{ﬁiﬂ%
D ==
@ p, (X>k)<005<P, (X>k—1) A HIPHITIE?

1. T8 GI&01 30 PR BT 9oy a1 TLEm
2. 34 TI&(U1 &1 °Td Bed p | gigHHE B

3. 29 Gdi& &1 91d B p H gia9HE 2|

4. T GHI&T AT B

Options :

7720334425. 1
7720334426. 2
7720334427.3

7720334428. 4

Question Number : 113 Question Id : 7720331108 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Consider the Gauss-Markov Model . where

Yix1 = XixaBaxa + €451
B = (B, B2 Bz ) " & ~ N(0,521) TWO choices for g are given below.

1 o0 0 0
Case-1: X = 0 1 0 0
0 0 1 0
0 0 0 1
1 1 0 0
Case-2: X = 1 -1 0 0
0 0 I
N 1 =]

Which of the following statements are true?

1. The contrast By — B is estimable in Case 1, but not in Case 2

2. The contrast By — B> is estimable in both cases and ‘Jar‘(ﬁi = !{;’2) is larger in
Case 1 than in Case 2

3. The contrast :81 =& ‘[;‘3 is estimable in Case 1, but not in Case 2

4. The contrast , — f, is estimable in both cases and ‘-.’ar'{ﬁl — 183) is larger in
Case 1 than in Case 2

Options :

7720334429. 1
7720334430. 2
7720334431. 3

7720334432. 4

Question Number : 113 Question Id : 7720331108 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



A WY&LXI = Xixa B4><1_+ Egx1 el B =815 Bs Bs) o
RIFIR B o g & TR0 QT T -

g~ N(0,a%I)
1 O B ‘80
e 9 0 D
3= 0 0 1 O
g 8 B i
i & i B
11 —1 B D
= 60 0 I 1
B 91 =3
faddond9as?

1. constant g, — g, PH 1 3BTHIT €, W Y 2 H e

2. contrast B, — B, ﬁﬁﬁ&m%ﬁﬁﬂvar(ﬁl_ﬁzj Pg1HBE2 Y
ISl

3. contrast B, — B &Y 1 ﬁﬁW%ﬂ?ﬁﬁEﬁ:ﬁﬂl

4. contrast ﬁl—ﬁgmwf{ HIBH T & aYl Var(ﬁ’l—,{?g]w 19®g2d
ESE

Options :
7720334429. 1
7720334430. 2

7720334431. 3

7720334432. 4

Question Number : 114 Question Id : 7720331109 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Consider a population which is distributed according to f,(x). Here f, depends on
an unknown parameter g and denotes either a probability mass function or a
probability density function.

Consider a random sample X;, X5, ....... X,, from this population. Letf denote the

corresponding sample mean. Among the following, identify those cases for which

E is the Minimum Variance Unbiased Estimator of 8.

L fa(x) c exp{—6x}forx>=0; 6>0

2 fa(x) ccexp{—(0 —x)*}for —co<x<ow; —-w<fh<w
3. fo (x) € 8% /x! forx=0,1,2,..; 6>0
Lfax)xgrorx=012 . 0<x8<1

Options:

7720334433. 1

7720334434, 2

7720334435, 3

7720334436. 4

Question Number : 114 Question Id : 7720331109 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

£ & TR fdaRkd te sHdE | fGar &1 a—sTu?fe U 3FId TEd W

R a1 € aur @1 a1 ikedl 5eHH o U1 UIigad] U9 Hed ®f it

Hdl B dugqﬁxﬂrmwﬁﬁ){w,{z__"_anqaim%’%ﬁ:mjmﬁ?mﬁ[

A &6 T 71 1 ] iU et ¢ | Ft H 3 ol ol oga forgs forg
o 1A TR AT H1he -

T fo(x) xcexp{—Ox}forx =0; 6=>0

2 fa(x) cexp{—(8 —x)*}for —m<x <ow; —w<h<o
3. fa(x)x@*/x' forx=0,12,...; 8>0

Ay forx=012.; B<@<1

Options :

7720334433. 1

7720334434. 2



7720334435. 3

7720334436. 4

Question Number : 115 Question Id : 7720331110 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let (Xy, 1), (X2, Vo) ., (X, ¥,),n = 4 be a random sample from the  bivariate normal
distribution with E(Xy) = py, E(¥1) = py, Varid = Vil = o2 and the correlation coefficient

between X and , equal to p. All four parameters py,po,0% and 2 are unknown. Also, let
1 1

n

= =i(x} ~B 5, =iu:- ~ VY, 5, = ) (X =R)(E-T)

Which of the following are maximum likelihood estimators of p?

Sy ¥

1, —
“.| SII'I' S}.’}?
, I, XYy
i
\ll {}-Féleyjil-?:l Yip}

2 '{"-.t' ¥

: S.\:.t""s}fj.-'
252y
Syx+Syp—254y
Options :
7720334437.1
7720334438. 2
7720334439. 3

7720334440. 4

Question Number : 115 Question Id : 7720331110 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



AM D (X, V1), (X2, Y2) o, (X, Vo)om = 4T TG UEIHRG ded H © ey ® T
%-- \_ﬂ%] E(le = M, E{FJ.} = VI‘IT[XJ_] = I-"arl:ﬂj . 0'2 H?-ﬂ Xi &:ﬁq }’1 %Eﬂa
UEHEY UMD p By, up0® AU p G U ST &1 Y ELL A

Z(x = Z(v 7Y Sy = ) (XK= D)% - T),
FE T T ®E-U e & AHUHag JUIEd HFHa® o7

Sy

S Syy
Lim XYy

= JER, 2R, %)
3.”¢

Sya+Syy
a4 o F

Options :

7720334437. 1
7720334438. 2
7720334439. 3

7720334440. 4

Question Number : 116 Question Id : 7720331111 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let X;, X, ....... X, be a random sample from normal distribution with unknown

mean pu and variance 1. Let ¢ be the sample mean and sz

min{X;, X,, ..., X, }-
Which of the following are true?

1. X is complete sufficient for g

2. X is minimal sufficient for g

25 - XU} is an ancillary statistic
4. Cov(X, X[_”}I =)

Options :
7720334441.1



7720334442. 2
7720334443. 3

7720334444. 4

Question Number : 116 Question Id : 7720331111 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Ty vy SR HIE | T FERO 1 a1 WA §¢ | U U gefwd
19440 eeny iy

gfdex B Wﬁfﬂjfﬂmmﬂw){m: min{Xthan}% frdden T ag

G

1. 4 89 X JUid: 7T B |

2.y ®q X Sifeties waie &1

3.X — Xy, T Wed WiIa &

4. Cov(X, X)) =0

Options:

7720334441. 1

7720334442. 2

7720334443. 3

7720334444, 4

Question Number : 117 Question Id : 7720331112 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

In a BIBD (Balanced Incomplete Block Design) with v treatments, b blocks, let ¢

denote the effect of j** treatment, b, denote the effect of ¢+** block
1=j=sv,1l=t=b

Which of the following statements are necessarily true?

1. ¢; is estimable forall ] < j < v

2.t — b, isestimableforalll < j<w1<t<b
3. L — & is estimable forall 1 < § <j<v

4, L+t is estimable forall 1 < § <j<wv



Options :

7720334445, 1
7720334446. 2
7720334447. 3
7720334448. 4

Question Number : 117 Question Id : 7720331112 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

A 4 ¢ieHe, p &i® aId U9 BIBD (Sgiad Ul saii® SHfi@ed-n H ¢, j¢ Tlede
H UHIG BT U0 U , , ¢t Sl & YHIG DI 00 Bl §

1 <jsp,l<t=h

= 4 4 oH-1 sifarda: 94 52

Lt Hlﬁ]_ingZIEQEﬁmqaﬂaﬂﬂﬁﬁléﬁ

2t —b, 1 <j<v1<t<h®AUABTAE
3t —t, W << j < v @ RO BT

At +t, 391 << j<p® AUAHTHTE]
Options :

7720334445, 1

7720334446. 2

7720334447. 3

7720334448. 4

Question Number : 118 Question Id : 7720331113 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0



Suppose ¥ denotes the lifetime of a system and follows the distribution with

cumulative distribution function

F(ty=1—-e", t>0,y>0.

Let r(t) be the hazard (failure) rate of X. Which of the following are true?
T r(t) is increasing in ¢ ify > 1

2. r(t) is decreasing in ¢t ify > 1

3. r(t) is constantin¢ ify = 1

4. r(t) is decreasingintif < y < 1

Options :

7720334449. 1

7720334450. 2

7720334451. 3

7720334452. 4

Question Number : 118 Question Id : 7720331113 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

T 5, T YU & SiiaeTe ®I FRefUd 1 & U1 Hadi faaror we

Fy=1—e*, t>0 },}Uaﬂajﬂwmﬂm%l o+ () Xﬁrﬁﬁﬂé

ﬁm:ma?%l AHAIH AT

L)t IS E Ay > 1

27r(e) t TR E Ty > 1

3.r(t) t HeR A g Al = 1

4r(t) t HBEAME T 0 <y < 1

Options :

7720334449. 1
7720334450. 2
7720334451. 3
7720334452. 4



Question Number : 119 Question Id : 7720331114 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Let (X,.n = 1) be i.i.d. random variables with mean zero and variance one. Which
of the following are true as n — 7

XitXodtX g
1. %1“ converges in distribution to standard normal
Y+

iy el 2 i : =
e i +_‘[ D Xn converges in distribution to standard normal
W1
3, HAp+dg+-+&y

converges to zero in probability

converges to zero in probability

Options :

7720334453. 1
7720334454, 2
7720334455, 3

7720334456. 4

Question Number : 119 Question Id : 7720331114 Question Type : MSQ Option Shuffling : No
Is Question Mandatory : No
Correct Marks : 4.75 Wrong Marks : 0
o X > 1) T T T T TR aidliid TEfS® R el FEId g
nr o
1 o oo P 1T T E?
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Question Number : 120 Question Id : 7720331115 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0

Consider a M/M/1 queue at the steady state with traffic intensity p e (0,1).
Let f(p) be the expected waiting time of a customer in the queue. Then

1. f is increasing in p
2. f is decreasing in p

A T attains it maximum at =

M | =

4 is a smooth function in (0,1)
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Question Number : 120 Question Id : 7720331115 Question Type : MSQ Option Shuffling : No

Is Question Mandatory : No

Correct Marks : 4.75 Wrong Marks : 0
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