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Question Number : 1 Question Id : 802437491 Question Type : MCQ Option Shuffling : No Is Question M:
Correct Marks : 2 Wrong Marks : 0.5

Find the value of f(0) if f(x+2) = (x+1)>* — (x+1)* + 5.

72

Tie Ax+2) = (x+1)3 — (x+1)33 + 5 &7 [0) =T /T ITH F7 |
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8024371962.

f2

The shortest distance between the parallel lines A and B in the
following figure is
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Tertena = ® &7 A9 Tarsr A 37 B & &7 & 999 o0 ... 2 |

V2

2+/2
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Question Number : 3 Question Id : 802437493 Question Type : MCQ Option Shuffling : No Is Question M:
Correct Marks : 2 Wrong Marks : 0.5

Two varieties A and B of rice cost Rs. 30 and Rs. 90 per kg, whereas
two varieties C and D of pulses, Rs. 100 and Rs. 120 per kg,
respectively. If at least one kg each of A and B and at least half a kg
each of C and D have to be purchased, then the minimum and
maximum costs of a total of 5 kg of these provisions are, respectively

Rs. 150 and Rs. 600
Rs. 260 and Rs. 530
Rs. 290 and Rs. 470

Rs. 370 and Rs. 460
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=T 50 & I1a1 A 9T B &7 $ii99 799 . 30 dT %, 90 vy e 2
swatH a7 e & Fre C #fiw D & fiiwa wHen . 100 7 5 120 via
e g | T F9 F F9 0F A A vF uE R B 9w ardr

e ITe C U e et s D =g 91+ g, a7 5 Thetrams ars /et #i
AT AT ATHFAT TG FHT: L .

%. 150 ST . 600

%. 260 HT . 530

%. 290 T %. 470

%. 370 T =. 460
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One of four suspects A, B, C and D has committed a crime. A and D
are always truthful, and B and C are always untruthful. C and D are
identical twins and the interrogator does not know who is who. If A
says, ‘D is innocent”, B says, “A is guilty” and among C and D one
says, “Ais innocent” and the other says, “B is guilty”, then which of the
following is FALSE?

D said “A is innocent”

D is innocent
B is innocent

C is innocent
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F7 AT AT ATA, B, CTE D FATH T A7774 a7 | A 37 D /e

A AT &, TATB 7 C THMAZ @A ¢ | C o7 D ARFIT AT E o

TAFAT A1 ATAAT 1% FH-F19 2 | I3 A Fgar g, “D =7 27, B #2471 8,
‘ATt 2" v C AT D& 7 7% Fgar 2, “A °=rT 8" v gor FgaT 2

“B st 27, AT e § 7 A AT wyew 27
D 7 #gr ‘A Ao 27
D e g
B2

CTHaMT g

Which is an appropriate diagram to represent the relations between
the following categories. quadruped, mammal, whale, house lizard?
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Correct Marks : 2 Wrong Marks : 0.5
5 o T F19-a7 = =9 B0 10 977 J900 F 9T el w7 290 F o
UL ©: FTATT S, TAALTE S, 5o, T 60 [T’ ?

O O

Q10O

OO
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8024371980.

A 7 m long tube having inner diameter of 2 cm is filled with water. The
water is then poured into a cylindrical bucket having inner base area
of 200 cm?. What will be the approximate height (in cm) of water in the
bucket?

22

44

11
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TF 7 | AT ST 2 HHT A AT qTAT AT TIAT A T 5 | TH T 30
TH AAATHIE ATeAT, ToTAT AT AT Fhe 200 FH12 2, § STAT ATAT
T | FTEAT | OTAT A HATE (FAHT H) T e gt

22

44

11

Water is being filled in a cone from the top at a constant volumetric
rate. The rate of increase of the height of the water column

is linearly dependent on time.

depends on the apex angle of the cone.
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2004371987, increases as cube-root of the volumetric rate.

increases as square-root of the volumetric rate.

T O W, U (P47 ATaA1 a7 H, I F AT AT AT g | Tt A

AR A I A
THT 97 TTas =7 F |9 #7418 |
o & Favorde (offT) Fror o AT w2
ATTAAT &7 % T T AEATE
AT &7 % T T BT S |
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A square board is divided into 9 smaller identical squares by drawing
lines. Three bullets are shot at the board randomly. The probability that
at least 2 bullets hit the same small square is,

1/3

56/81

25/81

2/3

T FNIETE S7S YA 51T 9 IS THET T § Aoy Far =

T AT J7E T2 ATE=gm =7 & T T | F7 F T/ 2 M) & TF gl
L T H A D0 qTEFar . E

1/3

56/81
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25/81
8024371991,

2/3

The wavelength dependant absorbance of two compounds, A and B,
is shown. Absorbance of mixture is a linear function of the
concentration of the two compounds. R is defined as a ratio of
absorbance at 650 nm to the absorbance at 950 nm.

B

L]
I
|

>

Absorbance
(linear scale)
ol UL U e,

e

|
|
650

—

Wavelength (nm)

If the mixture contains 95% of compound A then R must be
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less than 1
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=1 AT, A TF B, & 799 g5 {7 e e g g ) S v
FTLTIVS ST FTRET T TIEAT HT 719F Ferd ¢ | R & 650 #4971 #T. 7%
FTLTIOS T 950 AAT HY. ATLTIE o AT & =T § TEATOT a7
TTE |

Absorbance
(linear scale)
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7% a7 § 959, ATRr® A € AT R &T ... AT AT |
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1
8024371995.

19 %9

An epidemic is spreading in a population of size P. The rate of spreac
R of the disease at a given time is proportional to both, the number o
people affected by the disease (N), and the number of people not ye
affected by the disease. Which of the following graphs of R vs N s

correct?
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8024372000.

T HETHTT UF P e #if SaedT d e Tor g | 97T & Hord & 27

U T30 T 79T 97, @wEa @ & @emr (N), 37 99 9% 956 150 g

AT ot T, AT & Tl g | =5 & 8 Fi-a1 R 999 N 3% 951 ©
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8024371999.
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R
-
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A and B complete a work in 30 days. B and C complete the same worl
in 24 days whereas C and A complete the same work in 28 days
Based on these statements which of the following conclusions is

corrart?
Tl | ] N b b
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Options :

C is the most efficient and B is the least efficient.
8024372001.

B is the most efficient but, the least efficient one cannot
determined.

C is the most efficient but, the least efficient one cannot
determined.

C is the most efficient and A is the least efficient.

AdTBUEFFH A0 RATH TTF7d g | BAT CIH FH &1 24 TeAT &
3T Fd & wats C AT A ST FT9 &7 28 e ¥ W #7992 | 29 ®990 &
AT 97 9 | T FH-A7 FowT a8 872

C 5aH AT FAA g A7 B a9 &7 T |
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B Tewr ATes FO g, T FH FTAT Ah fil TgATT Al ol
AT |

8024372002.

C a9 AT I g, AT Ta9 FF FAA FAh 0l TgATT Aal ®
TFAT |

C T= 19T FIO9 & AT A Ta9 77 F9 |

Clock A loses 4 minutes every hour, clock B always shows the correc
time and clock C gains 3 minutes every hour. On a Monday, all the
three clocks showed the same time, 8 pm. On the following
Wednesday, when the clock C shows 2 pm, what time will clock A

show?

7: 20 am

8: 40 am

)

®
No
ap]
v
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10:40 am

8024372008.

I A TE UF 52 H 4 e e g e 8, 92 B gwar 77 a9y fFmr
g, WatF TET C T UF 92 § 3 fHAw amr 2 et £ 1 v A oA
TTEAT UF of T9F 8 pm =@l 2 | IHe q1% AT TT FUATE &l 9 AT C
2 pm TeETdT g a7 T2t A #7447 97 TEErsi ?

7: 20 am

8: 40 am

9:20 am

10:40 am
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In a class, there is one pencil for every two students, one eraser fo
every three students, and one ruler for every four students. If the tota
number of these stationery items required is 65, how many students
are present in the class?

95
60

69

70

T FAT |, Toaw o (AT & A= U Tieder, Tedah di AT aai &
=S T YA UA ToAs A1 At # d1 UF AT 2 | A T oa-

TTHTAT it Tl TEAT 65 6 Fovd g af FAT H (ohaw ==l STeId g2

95

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

60

8024372010.

65

70

The figure shows temperature and salinity of four samples of watel

Which one of the samples has the highest density?

36 ® L

=) A B
=
L)
2
£

& 35 L] &
0

C D

12 16

Temperature (*C)

*
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8024372014.

fZor T = 9T F =9 St &7 aroa (Temperature) S =0T

(Salinity) FerTaT & | TAH o T THA FT T7T ATHAT T ?

36 ® ®

o)) A B
=
b
Py
£

I 32 ® ®
w

C D

12 16

Temperature (°C)
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The given table shows the numbers of active and recovered cases ©

a certain disease. Assuming that the linear trend for both continues

on which day will recovered cases be twice that of the active cases?

Day 0 1 - / 10
Active cases 990 1000 1030 1060 1090
Recovered 760 800 920 1040 1160
cases
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62

8024372018.

63

64

T T ATTershT B TRl 19T o 912 d g0 qiehd Ud &2 g aTel Aol
TEAT &7 T 2 | g AT g0 T qE1 A G T ST gdt g, e ©E

TATT EIF AT WIHAT T HAT T HTHAT T &T AT 2T SAT0IAT ?

fa= 0 1 4 7 10

T AT 990 1000 1030 1060 109

e T AA | 760 800 920 1040 116
61
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62

8024372018.

63

64

A boat weighs 60 kg, and oarsmen A and B weigh 80 and 90 kg
respectively. Rowing at a constant power, the time required tc
complete a course is proportional to the total weight. Rowing alone, A
and B complete the course in 1 and 1742 hours, respectively. Assuming

that their powers add up, how long will they take to complete the
course if they row together?

49 .4 min
57.5 min

62.6 min
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72.5 min

8024372024.

T T FT 972 60 e @ A=t A ST B FT 977 FHen: 80 T 90
FrerraT 2| T R off<F § 919 @9 g0 UF STH 1 T FIA F a9 FA
TqTY % JAATAT § | Fohel 919 @ g0 A &7 B #\eT: 1 &7 1% =52 § FTa|m
T F7d § | TE WA g0 30T 9hA [ S8 T4l 8, &A1 Heshe 1 919 9
g A7 STATT & T F77 | Tha=r T77 w71 2

49 4 T==

57.5 ==

62.6 ==

72.5 A==
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Correct Marks : 2 Wrong Marks : 0.5

Consider a parallelogram ABCD with centre O and E as the midpoin!
of side CD. The area of the triangle OAE, is

B/ < A

g
—ah
5

1
—ah
6
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Question Number : 17 Question Id : 802437507 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 2 Wrong Marks : 0.5

T THTAT TS ABCD F7 %3 g O 797 911 CD F1 9 fAgE 31 B

OAE T &% ... T |

;:
—ah
5

1
—ah
6
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1
; ah
8024372028.

The sum of the first n even numbers is

divisible by n and not by (n + 1)

divisible by (n + 1) and not by n
divisible by both nand (n + 1)

neither divisible by n nor by (n + 1)

THT n T TITA F:T 07

nATISTZ O (n 4+ 1) T T
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(n+1) T =9I 9% n T Tl
8024372030.

ndT (n+ 1) I T Farer 2

T NTATTAZ (n+ 1) TFITT 2

A, B, C, D and E are the vertices of a regular pentagon as shown in
the figure.

The angle ZABC is
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48°

8024372033.

12

94°

36°

A, B,C,D UH E U% a9 99 & ¥ g oo &% = ¥ Rmmar = 2 |
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48°

8024372033.

12

94°

36°

On a 200 m long straight road, maximum number of poles are fixed a
20 minterval. How many of these poles should be removed in order {c
have maximum number of poles at an interval of 40 m on the road?
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Question Number : 20 Question Id : 802437510 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 2 Wrong Marks : 0.5

T 200 Hr. o= Oreff g5 W 20 H. F AT W N SHaH AT @
T E | AR B, 3 TSF W 40 H. F T H 30Faw TATH @
W & T g @ geT A1 =fge?
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Question Number : 21 Question Id : 802437511 Question Type : MCQ Option Shuffling : No Is Question M
Correct Marks : 3 Wrong Marks : 0.75

Let {E,,} be a sequence of subsets of R.

Define

limsup E,, = ﬂ U B
" k=1n=k

liminf E,, = U ﬂ E.
" k=1n=k

Which of the following statements is true?

limsupE,, = liminfE,,
n T

limsupE,, = {x:x € E,, for some n}
n
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liminfE,, = {x:x € E,, for all but finitely many n}
8024372043,

liminfE,, = {x:x € E,, for infinitely many n}
n

(E,} ® R =T STAH=T1 FT ITHT AT |
IR ED

limsup E,, = ﬂ U el
. k=1n=k

liminf E,, = U ﬂ K.
" k=1n=k

= =T § ° SA-AT T 22

limsup E,, = liminfE,
n 2
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limsupE,, = {x: X €EE, TE n éﬁﬁ'l'i'{ }
mn
8024372042.

iminfE, = {x:x € E, TR{AaMT n ¥ giaf=+F 7= form |

liminf E,, = {x:x EE, BF-inT:ﬁE n%ﬁi‘ﬂ:}

n

f:N — N be a bounded function. Which of the following statements is N
true?

limsup f(n) € N

n—oo

liminff(n) e N

n—oo

liminf(f(n) + n) € N
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limsup (f(n) +n) € N

— o0

8024372048.

f:N — N &FT 985 Fad 7141 99 9 7 7 F4-97 F99 94 721 27

limsup f(n) € N

n—roo

liminff(n) € N

Tn—*oo

liminf(f(n) +n) €N

limsup (f(n) +n) € N

n—oo

Which of the following statements is true?
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2024372049 There are at most countably many continuous maps from R? to R
72049.

There are at most finitely many continuous surjective maps from I
There are infinitely many continuous injective maps from R? to R.

There are no continuous bijective maps from R? to R.

= H 7 FH-AT TFT=T a7 27

R2 & R T AT & ATeF T0H A9 qgd Gad Tar= gl

R2 & R 7% AT8T F AT9F TR AT daq Ar=gral Tar== 2|

R2 & R T A+ qg Tad Ut A== g
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R? 7 & 7% AT 8 A AT e whe A

8024372052.

The series

o0

=1 cinnx
Z( ) : x €ER

nlDEe n

n=1

converges

only forx =0

uniformly only for x € [—m, 7]

uniformly only for x € R\{nm:n € Z}

uniformly for all x € R
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it
m -
(—1)" sin nx
Z ; ) re R
'” Dgg n

n=1

Faax = 0% fam

TF AHE B H %499 x € [—m, 7] F ™

TE AHIE =T H #7499 x € R\{nm:n € Z} & o0

TE AR ET A adtx € R ¥ o

Given (a,),-,a sequence of real numbers, which of the following statemen
true?
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Z(—i)“ 5 converges
T+ |ay]

nz=1
8024372057.

a
F T
There is a subsequence (ﬂ.n ) such that % — % ___converges
k/ k=1

k=1 1+ |a“-‘f]

a
There is a number b such thqtz ‘b — —n (—1)"converges

+ |a,l

There is a number b and a subsequence (a"k)k}i such that

2.

k=1

Ay

B R
1+ |a.nk]

converges

= (a,,),., TTEATEE T BT AHT 27 A7 9= § T F 997 T T 22

D~y |a,..| Ffmf g g

n=1
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HE ITTHA(ay, ) %%Zpr | AfsEeT FrT g
: 1

e
8024372058.

frefi 1 TeAT b %ﬁrz

n=l

(—1)" ATFEA AT g

1+ | ﬂlkl

FTE HEAT b FAT ITIAH (), THETF Z
k=1

1+ |r:1_.,,k|

Given f, g are continuous functions on [0,1] such that f(0) = f(1) = 0; g(0
g(l)=1and f(1/2) = g(1/2). Which of the following statements is true?

Thereisno t € [0,1] such that f(t) = g(t)

There is exactly one t € [0, 1] such that f(t) = g(t)
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There are at least two t € [0, 1] such that f(t) = g(t)
8024372063.

There are always infinitely many t € [0, 1] such that f(t) = g(t)

AR F[01] T f,gFaaTeaagsaa@ & f(0)=f(1)=0; g(0)=g(1) =1+
f(1/2) = g(1/2) | =9 %991 § 7 ®4-91 707 27

THATFE t € [0,1] W © % f(6) = g(t) &

TAT R UE t € [0, 1] EF f(£) = g(t)

THFETTFAEte [0,1] & f() = g(t) T

AT TR s Ag t € [0,1] E B F(6) = g(0) BT
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Let A be an n X n matrix such that the set of all its nonzero eigenvalues |
exactly r elements. Which of the following statements is true?

rank 4 <r

If r=0,thenrank4d<n-1

rank A =r

A? has r distinct nonzero eigenvalues

a1+ & A 7% n x n wr=1z g e aft geraw afeate e F eET v oo
GERCES el g o g

T (TF)A <7

Ter=0. T FE(FF)A<n—1
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FE(FFA =7

8024372067.

A% & r T sae afSeretors 719 2

Let A and B be 2 X 2 matrices. Then which of the following is true?
det(A + B) + det(A — B) = det A + detB

det(A + B) + det(A — B) = 2det A — 2 detB

det(A + B) + det(4A — B) = 2det A + 2detB

det(A + B) — det(A — B) = 2detA — 2 detB

ATAT B &2 X 2 F AT=4g A4 | a9 =W § ¥ FI19-7 97 27
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det(A + B) + det(A — B) = det A + detB
8024372069.

det(A + B) + det(A — B) = 2det A — 2 detB

det(A + B) + det(4A — B) = 2det A + 2detB

det(A + B) — det(A — B) = 2detA — 2detB

.4 = (g :i) then 42° equals
% )
(t0 Z39)
(Ca0 T30)
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(41 40 )
40 -39
8024372076.

T A = @ j)?ﬁ{ A2 F qeTET

Cao Z30)

(¢ =)

(41 -—40)

—40 -39
(0 )

www.FirstRanker.com
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Let A be a 2 X 2 real matrix with det4 = 1 and trace 4 = 3. What is the val

of trace A2%7?

10

= A FT 2 X 2 TTEATT AT=4g HTH (o7 (70 det A = 1 TAT 497 (Z7) A = 3 %
IA@ () A2 FTHN FT 2 0

-

10
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8024372080.

Fora,b € R, let

p(x,y) = a®x,y; + abxyy, + abxy y, + b*xy,, x = (%1,%2),y = (V1.,¥2.
RZ.

For what values of a and b does p: R? X R? — R define an inner product?

a=>0b=0
ab = 0
a=0. =1

For no values of a, b
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2% a,b € R &} o 7

p(x,y) = a®x,y; + abx,y;, + abxy yo + b%x5y,, x = (x1,%3),y = (V1,¥2 ) €

T q TAT b & T AT & o1, p: R? X R?2 - R A0E TOAST Hl TEOATHT T

=
Q!

a TAT b F T 7 % oo 7

Which of the following real quadratic forms on R? is positive definite?

Q(X,Y) =XY
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Q(X,Y)=X% — XY + V2
8024372086.

Q(X,Y) = X2 + 2XY + Y2

QX,Y) = X2+ XY

7 ® 7 F9-A7 aTeaia® BArdt =7 R? 97 gATHT Hiad 2
glx ¥)=XY
QXYY =X2 XV 4%~
Q(X,Y) = X2 + 2XY + Y?

Qi ¥) = ¥4 %¢
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Question Number : 33 Question Id : 802437523 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

Let y be the positively oriented circle in the complex plane given by

{zeC: |z—1| = 1}. Then

1 dz
Zm'f - — equals
Y

1/3

1/2

yFI{zEC : |z— 1| = 1} 7 BT A9 I TF7T THTA § TATHF &T T AT =T

- 1
Tod HA @1 79 —

2w 'Y zi-1

[ o [
M+ & 971497 g

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

8024372089.

1/3

1/2

For a positive integer p, consider the holomorphic function

f(2) =227 for z € C\{0).

-l

For which values of p does there exist a holomorphic function g : C\{0} —
such that f(z) = g'(7) for z € C\{0} 7

All even integers
All odd integers

All mulfilnlpq aof 3
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All multiples of 4
8024372096.

T aeTeRe i p % oo e s (i) wow T {=Ew

f@) =" zec\(0} & fm

p & T |11 & o oy aRtEa i (Famings) Fad g : CO\{0} - C 8% f(z
g'(z) Tt z € C\{0} F Form?

T A T

T+t =w ot

3 & TqHT [T

4 7 Tt T
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Correct Marks : 3 Wrong Marks : 0.75

Let y be the positively oriented circle in the complex plane given
{zeC: |z— 1] =1/2}. The line integral

- zglf}:
dz
J z2 -1

¥

equals

ime

—Iime

ne

—Ite
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y W {z€C: |z—1|=1/2}) ¥ & 9 a0 GF9d T997 H gA0HAT =
FEA==Ted 09 919 & | T T4 1T T

zglfz
j zZ — 1dz

e

—1ime
e

—1e
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Let p be a positive integer. Consider the closed curve r(t) = e, 0 < t < 2
Let f be a function holomorphicin {z: |z] < R} where R > 1. If f hasa zero ol
at z,,0 < |z,] < R, anditis of multiplicity g, then

1 ()
2mi ) f(z2)

zPdz equals

v
qz,

Zoq?
q

Pz,

Zop1

www.FirstRanker.com
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A & p UF gATeEE TE g #ga Awr(t) = e,0 < t < 27 W HAEW w "H
f UAT A= € S {z:|z| < R} ® A9 AT (FATAIG®) e TeTR > 1 21 AR fF ¢
AT z, T AT, z, = 0,|z,| < R, &7 AT IgFaT (multiplicity) ¢ 2T, 79

1 (7,
, z
2ni) f(2)

FT AT A 2

dz
qzg
ZoqP

q

PZy

zop?

Which of the following statements is true?
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Every even integer n = 16 divides (n — 1)! + 3
8024372105.

Every odd integer n = 16 divides (n — 1)!

Every even integer n = 16 divides (n — 1)!

For every integer n = 16, n? divides n! + 1

™ FAF1 |/ T FH-A7T 77 272
AR n =16, (n— 1)+ 3 7 AT Fwar g
27 Ao Torte n = 16,(n — 1)! T =TT Fa1 2
TCAA TE n = 16, (n— 1)! &1 f=ariom #war g

TUEn > lemiem pll l@ry? Aaiogaeare
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Question Number : 38 Question Id : 802437528 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

Let X be a non-empty set and P(X) be the set of all suksets of X. On P(.
define two operations + and A as follows: for A,B € P(X), A*B =

B: AAB = (AU B)\(A n B).
Which of the following statements is true?

P(X) is a group under » as well as under A
P(X) is a group under *, but not under A

P(X) is a group under A, but not under

P(X) is neither a group under « nor under A
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X &1 AT A=a7 |11 947 P(X) T X F 47 STaH==41 71 =99 a4 P(X)
=T THTAT (ATTH) + 74T A Feq7a givamoa 5+

ABEP(X) ™ A»B=AnB; AAB=(AUB)\(ANB).
e T F 7 FiA-A1 a7 80

P(X), - T9T A T & Sa3d U% 99 2l

P(X), « % da9d & THg g 19 A % HAa9(d Al

P(X), A% SA9F UF A5 g ATHT - % A90q A5l

P(X). T AT - 3 T Wﬂ‘j\ﬁ%’,?,ﬁ L

Let ¢(n) be the cardinality of the set
falt1 <a<n, (an)=1}where (an) denotes the gcd of

a and n. Which of the following is NOT true?
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There exist infinitely man such that @(n) : 1).
8024372113, y ¢(n) > pn+1)

There exist infinitely many n such that ¢(n) < ¢(n + 1).

There exists N € N such that N = 2 and for all n = N,

@(N) < @(n)

The set {@ SHE N} has finitely many limit points.

7+ T o(n) 7 T==a7 F FrAmas T £

{n/l <a<n, (an)=1}FF (a,n)TAIT § a TIT nFT ged. A= T T3
AT AT AR 3 ?

TH F9TT; g qE N T o) = p(n + 1).

ﬁ;ﬁ'anm—rra-g ﬂ%%rp(rﬂ < fp(n-l— 1)
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TANEN e N>2Tamadfin>N T (V) < p(n)
8024372115,

H‘gﬁw{%:n e N} ¥ wffimm: =g i fig &

For any two metric spaces (X,dy),(Y,dy) amap f: X — Y is said to be a clos
map if whenever F is closed in X, then f(F)isclosedinY. For any subset B
a metric space, B is given the induced metric. The metricon X X Y is given

d((x,y), (x',¥")) = max{dy (x,x"),dy(y,¥")}. Which of the following are true"
For any subset A € X the inclusion map i: 4 — X is closed
The projection map p;: X XY — X given by p,(x,v) = x is closed

Suppose that f: X =Y, g:Y — Z are continuous maps. If geo f:X
a closed map then g|;):f(X) — Z is closed. Here g| ;x) mez
map g restricted to f(X)

www.FirstRanker.com
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If f:X — Y takes closed balls into closed sets then f is closed
8024372120.

et o a1 5% F8Ea (X, dy), (Y, dy) & &0 Jf@t=T f: X - Y & J99 9ar
FEAZ AR TT A F F X R AGT EW 7%, f(F) T Y & 799 g1l 331% a#12
ST B o, pwr A T S/ X XY W A

d(:{x,y}, (:x',y')) = max{d(x,x"),d(y,y")} ¥ 319 2| 7= 7 F9-971 77 7
Fmft off TS A C X ¥ BT iR w4 - X FEA
p,(x,y) =x FETRETTT AR o AT p, X x YV o X #gF R

o= & f: XY, g:Y%ZWﬂﬁﬁﬁ'%lﬂﬁgof:X—}Zﬁﬁ?ﬁ
NGES Q‘f(xjif(:X:) — Z #4949 2 Tgi Q‘f{x}ﬁ qET f(X) TH
gt g 2

T f: X - ¥ FEa a0 T FT TAH=AT § Aqr g1 a1 f T 2
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Question Shuffling Allowed : Yes

Question Number : 41 Question Id : 802437531 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

Let k be a positive integer. Consider the differential equation
dy sk

I = y5k+2z fort > 0,

y(0)=0
Which of the following statements is true?

It has a unique solution which is continuously differentiable on (0,

It has at most two solutions which are continuously differentiable
on (0, =)

It has infinitely many solutions which are continuously differentiable
on (0, =)

It has no continuously differentiable solution on (0, <)
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HIT o 1% k TF &9Teq® T | =6 Jasad a6 9% #5917 o7
dy sk
d__¢:y5k+2 fort = 0,
y(0)= 0

e T " A FA-AT AT 27
TAFT ATZATT T 2 AT (0, 00) T HAT: ATFAAT 2

T ATAFAH &1 2 ¢ AT (0, 00) T7 FAT: ATFAAT 2

THE AAAd: 9g g & o1 (0, 0) % HAA: HTFHAAT ¢

AT (0,00) T Flg AT ATHAAT A A5l &
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lety, > 0,z,>0anda > 1.

Consider the following two differential equations:

dy :
) d__t:yﬂ fort = 0,
y(0) = ¥
i DR N—
= =X ort >80,
z(0) = zo
We say that the solution to a differential equation exists globally if it exists for

e i

Which of the following statements is true?

Both (*) and (+*) have global solutions

None of (*) and (*+) have global solutions

There exists a global solution for (*) and there exists a T < « su
lim|z(t)| = +
=T ¢

There exists a global solution for (¥+) and there exists a T < = suc
£i1¥|}’(tf}| = 4
_}
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Question Number : 42 Question Id : 802437532 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

AN ™y, > 0,2, > 0T9T @ > 1

™ &7 g THIEH0 97 (591717 Fi7
(*.}{gzy“ adTt > 0 F =,
U y(0) = ¥
(H){ E_ _gegfte-oFfm

dt
z(0) = Zg

ZHTT FZAT 2 T %1 TR FT g A% g7 I1% g T ¢ > 0 & forT e
72l

™+ F91 5 7 FA-A7 T 52
(*) TAT (++) AT = ATAAT A

(+) TAT () Tt Fo7 AT AT T A2

() o e | g € T TR T < 00 TW AL A G B lim|z(0)]
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(++) % ey % AR & § T FE T < o0 T T A E B lim|y (¢

8024372128.

The general solution of the surfaces which are perpendicular to the family
surfaces

zZ2 =kxy k € R
¢(x* —y%,xz) =0, ¢€C(R?)
Plx* =y x> 22)=0, e C{R)
p(x? —y2,2x2 +22) =0, ¢ € CH(R?)

P(x? +y%3x2—2%) =0, ¢ €C(R?

www.FirstRanker.com
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THAAT % A T 22 = kxy, k € R F 999 THAAT T ATHT 2 ¢
¢(x*> —y?,xz) =0, ¢ €CH(R?)
P(x?2—y2,x2+2z2)=0, ¢ € CH(R?)
$(x? —y%,2x2+2%) =0, ¢ €CY(R?)

d(x*+y%3x*2—2z*) =0, ¢ € C(R?

The general solution of the equation

+y;—0

= (2). oec
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z=¢(52), peC'®)

8024372134.
z=¢(2), ¢ C'®)
z=¢(x|+ |y, ¢ € C(R)
IGESREEEaa)
x%—l—yi—;: 0

T ATHTE T ©

z=¢(), ¢ €C(R)

|
z=¢(Z), ¢ €CH®)

2=¢(*2) ¢peci(R)

www.FirstRanker.com
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z=¢(x|+Iy]), ¢ €C'(R)
8024372136,

Let f be an infinitely differentiable real-valued function on a bounded interval
Take n = 1 interpolation points {x,, x;, ", X,—1}. Take n additional interpolatic
points

Yeii=tE&, =01, =1
where £ > 0 is such that {x,, x;, =+, x5,,_; } are all distinct.
Let p,,,_; be the Lagrange interpolation polynomial of degree 2n — 1 with th

interpolation points {xq, x,, -, x5,,_} for the function f.

Let g.,,—; be the Hermite interpolation polynomial of degree 2n — 1 with tt

interpolation points {x,, x;,*, x,,_;} for the function f. In the £ — 0 limit, tt
quantity

sup |P2n_1(:.’f:} ] Q'?.n—l(_x)l

xEl

does not necessarily converge

1
converges to —
Zn
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converges to 0
8024372139.

converges to
Zn+1

A+ T f whag @909 [ 77 S999; d9F5aA T JTEaa® /6 J19T 59T 21 on s
Faae &g {xg, %1, , Xy} T TR n AT SATa99 @g o
Yogs = XpFE:  J=04%, m—1
Wete> 0@ TR {x,,x,, 0, x5, } THH=T
FAA f % T Aqa9 Avgedl {xg, X1, ) Xap_1} FATT Dypy FI 20 — 1 U FT T
A AT agISs AT
AR T Fafaas @ge {xg, x;, ", Xap_1} T T T f & 0 q,,,_,, U 20 -
FT ZMHE AT qgTE 5| HHT & - 0 |, 77797

Sup |pan-1(x) — qan-1(x)|

xE]

T = Fr afetor A7
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iﬁaﬁmﬁ?ﬁ%

8024372138.

oF ATFERA AT S

— & g g 8

Zn+1

The extremal of the functional

J0) = | ROY+aldx y© =0.y() = Lye co,1]

s x2 11x
Y i2 iz

i 22
Y 3 3

- x2 bx
Y 7 7
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x3 23x
Y T 24
8024372144.

= T
1

Jy) = J [2(y")? + xyldx,

FAHE
. xZ 11x
Y 12 12
3 z
X 2x
A —|— R
Y 3 3
.
e Hx
oy _|_ i
Y ] 7
. x3 23x
Y 24 24

www.FirstRanker.com
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Correct Marks : 3 Wrong Marks : 0.75

The solution of the Fredholm integral equation

y(s) =s+ ZJ (st? + s2t)y(t)dt

is
y(s) = —(50s + 40s2)
y(s) = (30s + 1552)
y(s) = —(30s + 40s2)
y(s) = (60s + 50s2?)
1
y(s) =s+2 J (st? + s?t)y(t)dt
0
cak -l
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Options :

y(s) = —(50s + 40s2)
8024372145,

y(s) = (30s + 1552)
y(s) = —(30s + 40s?)

y¥(s) = (60s + 50s2)

Consider the solid § made of a material of constant density in the shape ©
hemisphere of unit radius:

S={(y2)x*+y*+z*<1 z=0}

Which of the following statements is true?

The centre of mass of S is at the origin

The x-axis is a principal axis for §
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The moment of inertia tensor of S is not a diagonal matrix
8024372151.

The z-axis is a principal axis for S

TETE BroaT & GEIETERTT Aty JTe U TH 99T % T8 F 970 A0 59 S
== i

S={(x,y,2)|x*+y*+2z*<1 2z=0}

™ § ¥ FH-A7 T9799 77 27

S T HZA %5 g g 17 g

X-FT S o o qeg 99 2

S FT AEeq AT 27 T (AT A=AE Aol ©

Z-FT S HF T A I 5

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
Sub-Section Number : 4
Sub-Section Id : 80243725
Question Shuffling Allowed : Yes

Question Number : 49 Question Id : 802437539 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

In an examination involving multiple choice questions, a student works out t
solution in 50% of the questions. In the remaining questions the student guess
the answer. However, when the answer is guessed the probability that it
correct is 0.30. When the student works out the solutions it may be wrong w
probability 0.10.

If the answer to a particular question is correct, what is the probability that t
student guessed the answer?

0.25

0.50

0.90

0.30
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Correct Marks : 3 Wrong Marks : 0.75
Fg-TAmeT ATt U AT § v FEmdT 50% Te w e FAT ) AT AT H AT T
FT STHTT TETAT 8| AT ATATT & T7 I & dat giw et wrawar 0.30 31 w7
= FAT 2, SoI% T 2 it ariEEar 0.10 £ 1 gt BT wew sremw At £ AT
I 5 (o0 T 7 e ST whAr?

0.25
0.50
0.90

0.30

Let X;, X5, - be i.i.d. random variables having a y2-distribution with 5 degre
of freedom.

X K — 5?1) i

Let « € R be constant. Then the limiting distribution of a ( =

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Gamma distribution for an appropriate value of a
8024372157.

x2-distribution for an appropriate value of a

Standard normal distribution for an appropriate value of a

A degenerate distribution for an appropriate value of a

7= & X, X, - ii.d. aTg=z =7 8 AT y2-829 g 797 =a54ar 6 &< 531 |

o € Rfeqeim 177 o (B2 ) o #ffwi e
n

TTHT F29, a & SOIFq |9 & A7

Y2-F29, a & TUgET "9 & ATS

T TATH 324, a F STIFT HAH & 777
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FTT2 (degenerate) F2, a = STLFT HIA & ATT
8024372160.

Consider a Markov Chain X,, X;, X5, --- with state space 5. Suppose i,j € §
two states which communicate with each other. Which of the folloy
statements is NOT correct?

Period of i = period of j

i is recurrent if and only if j is recurrent

lim P(X, = i|X, = k) = lim P(X,, = j|X, = k) forallk € §

lim P(X—§Xs=1)= Im B(X.. = j|Xs=1)
n—e n—e0
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AT FaAT Xy, Xy, Xy, T T=17 7 et daeay a978 S 2
i,j €5 & UHT FaeATd € S UF gAY % A7F 9% Teal ¢| =¥ & 7 F17 a7 F549
T G127

i FT HiiTs = j Fwr e
i TATAAL 2 TR AT FHAA 12 j TALFAT 2

lim P(X, = i|Xo = k) = lim P(X,, = j|X, = k) Otk e SH oo

n—oo

lim P(X,, = j|X, = i) = lim P(X,, = j|X, = j)
n—=oo

n—oo

Suppose that X has uniform distribution on the interval [0, 100]. Let ¥ denc
the greatest integer smaller than or equal to X. Which of the following is true

P(Y <25)=1/4

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

P(Y < 25) = 26/100
8024372166.

E(Y) = 50

E(Y) = 101/2

T4 % X F7 [0, 100] 7T TFAFIT F29 2| T4 56 ¥V I9TAT E TAT AST 0T AT K
FETET AT A 2T 27 | 78 7 & HA-A7 777 27

P(Y <25)=1/4

P(Y < 25) = 26/100

E(Y) =50

E(Y) = 101/2
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Question Number : 53 Question Id : 802437543 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

Let X, X,,--, X,, be iid. random variables with common pdf

(log 8)8%

f(x|6) = —,—— for
0 < x <1 where 8 = 1 is an unknown parameter. Then the statistic

sufficient, but not complete

sufficient, but not minimal sufficient

complete sufficient

neither complete, nor sufficient

% ATATT paf £(x[6) = “ED-,0 <x < 1,6 > 1 FATT Xy, Ky, X, Lid. Y

ETHY (statistic) 7 = Y, X, &
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c : 3 e
TTeT, T2q TOT 731
8024372169. T

O =

0 = i [ I
FE ARG ‘HQ HAT-TCE JId "lﬁ_l ‘_T{

9T oF, 7 e &

Consider the pdf given by

e x—6)

f(x]6) =-

——————, —0 < x <0 —0<f <0
[1+e@—8)]

Based on one cbservation X with the above pdf, a UMP test of size « for testin
H,:8 <68, versus H,:0 =06,is

X = k for some k such that @ = Py_[X > k]

X < k for some k such that @ = Py_[X > k]
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X = k forsome k such that a = PE; [X < k]

8024372175.
X < k for some k such that a = Py [X < k]
™+ pdf 7= fF= =7
r— Y
f(x|0) = Ei. —, —o<xy<o —»o<f<ow
[1+e™~9)]

ST pdf F A7 T 9997 X % A= 97, Hy: 0 < 0, 77 qa=1 7 H;:0 > 0,

TEAT T ATATT @ FTUMP e 2

X>kITBkFPU@IR@ASF a =Py [X > k]

X<k TBkFEmzaaEga™® « =Py [X > k]

X>kIBkFRmzaaga & a =Py [X < k]
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X<k, FgkFmzaagaida= Py [X < K]
8024372176.

Consider 35 ii.d. observations X, X,,+, X,z and Y}, Y;,+,Y,,. Let R be tt

Wilcoxon’s rank sum statistic hased on the ranks of the X's in the combhine
sample. Then the expected value of R is

270

300

360.5

330.5

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

7T T 2T 71| 35 iid. TEEET X, X, 0 X o TAT VY, 0, Y, T AR AF

T 7T X’s FTIF F AT T RFT FAewiFaa-19 TR A0 AT o | 79 R FT 712
q\ g

270

300

360.5

330.5

Let I, ] > 5. Consider two-way ANOVA, whera the observations satisfy tt
linear model

yij=rx+,81-+;l?+5”,1£iﬁ_if. L% 152
E(e;) = 0,Var (&;) = 0%, i, Bi :Ej;:l ¥; =0.

In this set-up
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[, is estimable
8024372181,

y; 15 estimable

[, — B is estimable

B, + v, is estimable

7+ &% 1, ] = 5. 7% 59T ANOVA o2 =7 %7 51 7o o gisa 71 990 +»
}’Ej:ﬂ+ﬁi+}’}-+5”,1‘:_:f£f, 1= j=<]J

E(ey) = 0,Var (&) = 0%, Zio, B =Zj-, 7, =0.

TH FAEAT H
By E’”Eﬁ"““q%
14 3 C . %
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31 _182 CIER IR 3
8024372183.
By +vy, & ERIR %{-

Let X; and X, be two i.i.d. p X 1 multivariate normal random vectors with me:

1 and positive definite dispersion matrix . Then which of the following randc
variables always has a central chi-square distribution

~ (X, — X,)T(X, — X;)
2N — N —UE)
2(X, — X)X, — X5)

é(Xl — X)X (X, — X5)
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Question Number : 57 Question Id : 802437547 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

T & X, TAT X, 9Ty TAT 970 Fia7 7w arsgg s T a7 iid p X 1 953
THTHT AT ATRer §1 79 e argfas =771 § 7 5w #7957 F507 S w1

=
Q

~ (X, — X,)T(X, — X,)
2(X1 o XEJT(:X:L _Xz}
2(X, — X)T 27X, — X5)

é(xl —X)T XX, - X,)

10 units are chosen by simple random sampling without replacement fron
population of size 100. Consider the sample variance i 10 ) =87

unbiased estimate of population variance ¢? = ;—DZ}EE(YE =Y ) I8
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8024372189.

100 -

99

100 ,
111

I ATErogE A= F &Er wiaearT % 100 €t 79t § 7 10 Z77 et st
wfast weem ~ 210 (3, — §)? = s W frew w

i By 5 e, - L
T 9T o2 = EL}D‘E(?I- — V)2 FT aqt=g e 2
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100
—s?
8024372191.

100
g2
111

Consider a Randomized Block Design with b blocks and k treatments. Let tt
observation corresponding to the it" treatment and the j** block be Wi L5010

k, 1 = j= b, which satisfies the usual linear model. Which of the following
true?

The estimates of any two treatment contrasts are uncorrelated
The error sum of squares has bk — 1 degrees of freedom

The estimate of any treatment contrast is uncorrelated with the e
of any block contrast

The correlation between the estimates of two treatment contr:
always negative
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Question Number : 59 Question Id : 802437549 Question Type : MCQ Option Shuffling : No Is Question V.
Correct Marks : 3 Wrong Marks : 0.75

qﬁv—@ﬁﬂ_'rﬁdﬁcrvqmqﬂqﬂuﬂﬂ'ﬁrﬂﬁb_ﬁw AT k TTE1E 2 | T1% i 3=
TAT R TR R AT T Y, 1< i<k, 1<) < b, TSI WAT L0 HITT W

A= FL AT A= A T R=T-A7 T 22

gl af STATE AT & dFad JTAga93 §

FAT-ATRT A< (error sum of squares) F F=GTAT-HITE bk — 1 T

Bt ft so= Baate F armas F7 T o s A F o

o Tl [
R FAR

T AT AT & ATHAAT & 19 Agase gHIT F=NTHT 2

The maximum and the minimum values of 5x + 7y, when |x| + |y] < 1 are
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5 and -5
8024372197.

5 and —7

7 and -5

7 and —7

T |x| 4 |y| < 1 ETAT 5x 4+ 7y F AT&HTH TAT =TT 719 2

5 qAT —5
5 qAT —7
7 FAT—5
7 AT —7
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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? :
Sub-Section Number :
Sub-Section Id :

Question Shuffling Allowed :

Question Number : 61 Question Id : 802437551 Question Type : MSQ Option Shuffling : No Is Question M

Correct Marks : 4.75 Wrong Marks : 0

Which of the following sets are in bijection with R?

Set of all maps from {0,1} to N

Set of all maps from N to {0,1}

Set of all subsets of N

Set of all subsets of R

80243715
3

Online
Mandatory
60

20

95

Yes

1
80243726
Yes
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Question Number : 61 Question Id : 802437551 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

7+ § & F19 § FH=97 R F A79 TFHT A=gT127 ¢ 7

(0,1} 7 N 7= =7+t aiaf== &1 aq==a=7

N # {0,1} &% T FAr==11 &7 T=97

N F 7y STag===1 FT 99=94

R F T TS T A=A

Which of the following statements are true?

The series Enﬂi is convergent

Vn
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1 n
The series },,-4 5,_ ) is absolutely convergent
8024372206.

3 1+(-1)"]yn +1 .

The series },,-4 i ]3”',:' 2 %is convergent
n-s

; ((—1)"Vn+1) .

The series ¥, 72 Is convergent
TR TasE T FIT T 27

T —-1)" ﬁ & 2

Y ey 2 Farvivere: srfiredt &

[14+(—1)"]yn +1 FE ﬁ
gl-nﬁ an}l vn Dg T ‘ é{_

Tlafz
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8024372208.

2xy ;

i ,¥) + (0,0

Let f: R? - R be defined by f(x,y) = [xzﬂfz (x,y) # (0,0)
0, (x,¥) = (0,0).

Define g(x,y) = Z f((x — n)z.n W= nj) :

Which of the following statements are true?
The function h(y) = g(c,y) is continuous on R for all ¢
g is continuous from R? into R

g is not a well-defined function

g is continuous on RZ\{(k, k) }.ex
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Question Number : 63 Question Id : 802437553 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0
2xy
f:R? S RFT fx,y) = {x*+*
0, (x,¥) = (0,0).

(r,y) #(0,0) o "

"H*L"IH a hdl

TeETHT #E T glx,y) = X% f{{x_ﬂ}’ y=m)
2?‘1
ﬁﬁ'ﬁwwﬁﬁmﬁw%?

st ¢ % o we = h(y) = g(c,y), RITHATE

_,.":_\ J]

T T 2
g }‘:‘ . J{.'Iﬁ d g.l

RA\{(k, k)}ken TT g AT T

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Consider two series

o [r2]

Alx) = Z x"(1—x)and B(x) = Z(—l)“x”(l 3

n=0 n=0

where x € [0,1].

Which of the following statements are true?

Both A(x) and B(x) converge pointwise

Both A(x) and B(x) converge uniformly

A(x) converges uniformly but B(x) does not

B(x) converges uniformly but A(x) does not
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=T Aot 97 FE =

A= Z x"(1 — x) T B(x) = Z(—l)”x“(l ]
n=0 =0
sgr x € [0,1].

e F991 O T Frg T 77 27

A(x) T B(x) St e et 4 &

A(x) AT B(x) T THaA =7 F ATSAT 210 2

A(x) THRTHT T T ATHATA g AT B(x) 781

B(x) THAHTT =T T FTFATLT ZraT g AT A(x) 721
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For p € R, consider the improper integral

1
Iy = j tPsint dt.
0
Which of the following statements are true?
L, is convergent forp = —1/2
L, is divergent forp = —3/2

L, is convergent for p = 4/3

L, is divergent forp = —4/3
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p € R % 0 Fe7 =7 o918« 7% F9m &7

1
b= jtp sin t dt.

0

™7 Fa91 § & 9 o FA7 O 57
p=-1/2%fm, gfaamdi g
p=-3/2 FFm, amATE

p=4/3 % fom [ @t g
p=-4/3 T, dEETIE

Suppose that {f,,} 's a sequence of real-valued functions on R . Suppose it
converges toa continuous function f uniformly on each closed and bounde«

subset of R. Which of the following statements are true?
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Options :

The sequence {f,,} converges to f uniformly on R
8024372221.

The sequence {f,,} converges to f pointwise on R

For all sufficiently large n, the function f,, is bounded

For all sufficiently large n the function f,, is continuous

m‘;\f%{ﬁl}ﬁm IATH %ﬁR TY qTEATEIE TR %mmﬂﬂ%lﬁ%%ﬂ%ﬁv'
TIT AT THE5 TTAH=FT T7 THAATT T § 799 T f | ATqaa grar 21 7+

wort & 3 e A e 30

qAFH {f,,} TF A6 FTH R T7 [ F ATHATT AT 2

g3 (f,) FEaw R f A afqaia gar g

G 2 B 0 0 L 1 O A L
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TAT 7977 T n % 0, FeAa f, 999 2
8024372224,
Let f(x) = e~ and g(x) = e™*. Which of the following statements are true

Both f and g are uniformly continuous on R
f is uniformly continuous on every interval of the form [a, +=), a

g is uniformly continuous on R

f(x)g(x) is uniformly continuous on R

f(x)=e*TaT g(x) = e*° AT FA91 F T HIT T AT 27

= - = =
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[a,40) FETF ZL AT T TN a € R, f TF T9H =T 9 799 ¢
8024372226,

g THFAETH =78 R 77 799 2

f(x)g(x) TF AFTHET T R TT 599 £

Define

3

flx,y) = yx*+¥° lor oy} (0.0)
0 for (x,y)=(0,0)

Which of the following statements are true?

f is discontinuous at (0,0)

[ is continuous at (0,0)

all directional derivatives of f at (0,0) exist
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[ is not differentiable at (0,0)
8024372232.

T w7

23

flx,y) = {x*+y° for' (5y) £10,0)
0 for (x,y)=(0,0)

A FOTT A TR T AA 52

(0,0) 9% f 57 92T 2

(0,0) 7T f HATE

(0,0) 7% f F =TT faw-sa=aw 2

(0,0) 97 f FTFAAT A2l 2

www.FirstRanker.com
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Define

2 for (x,y) = (0,0)

x2+y?

flxy) =
0 for (x,y) = (0,0)

Which of the following statements are true?

f is continuous at (0, 0)
f is bounded in a neighbourhood of (0,0)

f is not bounded in any neighbourhood of (0,0)

f has all directional derivatives at (0, 0)
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=

are &

xZ

P foir (x,y) = (0,0)

2+2

flx,y) =
0 for (x,y) =(0,0)

T F991 9 7 F9 § 79 272

(0,0) 9T fHEATE

(0,0) F WiAAT & f TvaZ 2

(0,0) & F=ft fr wfa=er & £ vz 721 &

f % (0,0) 7T 7t Rg-srawersr §
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Let p: R? — R be defined by

x| if x=+0
¥ iFf x=0

Which of the following statements are true?

p(x,y) = {

p(x,y)=0ifandonlyif x=y =10
p(x,y) = 0forall x,y
plax,ay) = |a| p(x,y) forall « € R and for all x, y

p(x; + x5, %1 +¥2) < p(xy,y1) + p(xp, y2)forall (xy,y:), (%2,¥2)

p: R? — R & 777 & qfvaniog &7

x ):[le T x =0
el ly] I ® x=0.
cEREES R ekl A i i e
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p(x,y) =0 AR AT FAT TR x =y = 0
8024372237.

p(x,y) = 0 AT x,y F ™0

plax,ay) = |la| p(x,y) T ¢ € R F ™0 F47 T4 x, y & ™0

p(xy + X5, ¥ +¥2) = 0(x1,¥1) + p(x2,5,) T (1, ¥1), (X2, ¥5) * for

Let P be a square matrix such that P* = P. Which of the following statement
are true?

Trace of P is an irrational number

Trace of P = rankof P
Trace of P is an integer

Trace of P is an imaginary complex number
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Question Number : 71 Question Id : 802437561 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

THEAT A PUAMTE P2 =p R saai A o 7 99 27

P FT 97T () ATHT HEAT 2
P &7 997 (39) = P f¥ F1i= (¥9)
P T FHTT () T TO0E

P T AT () UF FToTH% Ae04 TE4T 3

A B).

Let 4 and B be n x n real matrices and let C = (B 4

Which of the following statements are true?

If A is an eigenvalue of 4 + B then A is an eigenvalue of C

www.FirstRanker.com
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If A is an eigenvalue of A — B then A is an eigenvalue of C
8024372246.

If A is an eigenvalue of A or B then A is an eigenvalue of C

All eigenvalues of C are real

A TAT B & n X n F qATEaTH AT=IE /A 947 C = (,q B).

B A
™ T H A FA T AT 27

a2 A + B &1 UF ATIAAT00% |19 A BT AT € FT UF% ATHAAT00% 71T A
1% A — B &1 UF ATAAGT0E F1T A T AT C FT UF ATTALATTE qT7 A |
= A AT B FT UF ATTAATE A7 A 1 AT C FT UF ATHAeqrors 17 4

C & AT gfFereafors F17 FIrEara® ¢

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Question Number : 73 Question Id : 802437563 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

Let A be ann x n real matrix. Letb be ann x 1 vector. Suppose Ax = b has
no solution.

Which of the following statements are true?
There exists an n x 1 vector ¢ such that Ax = ¢ has a unique solut

There exist infinitely many vectors ¢ such that Ax = ¢ has no solut

If y is the first column of 4 then Ax = y has a unique solution

detA =10

A T n X n TIEAtaF: A= 21 b FT n x 1 TqFeer 779 7T F Ax = b #1702 2

T2 21 79 957 Fo=1 & 7 T T 7T 27

nﬁmrm'r: r;x1wﬁsrr%%dr:rmaﬁ?ﬁ??ﬁ%
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TH dA . Sg AR ce M Ax = c TR gA A8l ¢

8024372250.
T A FTTEATEHT y g 99 Ax = y T AT TA G

detA =0

Let A be ann xX n matrix such that the first 3 rows of A are linearly independen

and the first 5 columns of 4 are linearly independent. Which of the followin
statements are true?

A has at least 5 linearly independent rows
3<rank A <5
rank 4 = 5

rank A2 = 5
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Question Number : 74 Question Id : 802437564 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

A T U TAT n X n A0 AT 5 A T I47 3 o647 (05T &9 £ TIT A F I
5 ¥ YTama: 7a 2| e A9 § 7 FA 70T 22

A & T/ F9 5 gwa; Ta Al 2

3<HE (FTFA <5

FE (IF) A =5

T (¥%) A2 = 5
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Let n be a positive integer and F be a non-empty proper subset of {1,2,...,n]
Define

{xry)F = ZkEF XV, X = (xl: ---Jxﬂ.): W= {ylj ---ryil) e R".
LetT = {x € R™: (x, x) = 0}. Which of the following statements are true?
ForyeR",y =0

inf(x +y,x+¥)g = (V.V)r
xeT

sup{x +y,.x +¥)r = (V. Y)r

x€eT

inf(x +y,x +y)p < (¥, ¥)r
xeT

sup{x + v,x + ¥)r = (V. ¥)r

x€eT
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AT % n T& =A7e9% 0% 2 747 {1,2,...,n} T TF Jaq Sr=7 STaH=99 F %

<xry)F :ZREkaykJ X = (xl!"'!xﬂ)- = (.ylr'--JyTL) = Rﬂ
TR T = {x € R™:(x,x)p = 0} T 77 Fa77 § T 17 7 7T 272

yeER",y =0 & fom
inf(x +y,x+¥)g = (V.V)r
xeT

sup{x +y,.x +¥)r = (V. Y)r

x€eT

inf(x +y,x +y)p < (¥, ¥)r
xeT

sup{x + v,x + ¥)r = (V. ¥)r

x€eT
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Let v € R® be a non-zero vector. Define a linear transformation
T:R®* > R3 by T(x)= x —ZEU, where x -y denotes the standard inne
product in R3.

Which of the following statements are true?

The eigenvalues of T are +1, —1
The determinantof T is —1

The trace of T is +1

T is distance preserving

A % v € R® & a7 AR 3| TF s =7ae
T:R3 5> R® & T(x)= x—ZEt? gfvarfoa FTT 81 x -y @i O R® 9
TTHHA TET9d F7aT 2

ﬁﬂa—mﬁﬁ‘ﬁraﬁ?mwmw%’?
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Options :

T & gTqaeio®s 719 +1, -1 2
8024372261.

T w1 R=ffHz —1%

T T 9979 (39) +1 2

T 31 s=mar (e #wam) 2

A quadratic form Q (x,y,z) over R represents 0 non trivially if there exist
(a,b,c) € R*\{(0,0,0)} such that Q(a,b,c) =0. Which of the followin
quadratic forms @ (x,y,z) over R represent 0 non trivially?

Q(x,y,z) =xy +z°

Olx.v,z2) =x2439% - 222

s it i g
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2 2
X, V,Z) =x“+xy+z
8024372268. Qx,y,2) Y

R 77 BTt =7 0 (x, 7, z) @752 0 weffa #7ar £ 7% (o, b, ¢) € R3\{(0,0,0)’
AR A * Qla,b,c) = 0| A= F 7 R TWHHA-A71 BATH &7 Q (x,y,2) TT=a7
0 w=f<ta F7aT 572

Q(x,y,z) = xy + z?

Q(x,y,z) = x>+ 3y* — 227

Q(x,y,2) =x*>—xy +y*+z*

Q(x,y,z) = x* 4+ xy + z°
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Let Q(x,y,z) be a real quadratic form. Which of the following statements are

true?

Q (x]_ + xZJsz) = Q (xlayaz) + Q (xZJy.!z) fﬂr a“ leXZJyJZ

Q (xl + X Y1+ .}’2-0) +Q (xy — %3,y — Y3, 0) =
2Q(xy,¥1,0) + 2Q(x5,y,,0) forall x4, x5,y1, ¥

Q Cxl + X3, Y1 + V2,2, + 22:} =Q (xl;yl-zl) + Q(xzy}’za Zz)

for at least one choice of x,,x,,¥y,,¥,5,2,, 2,

20 Cxl + X5,¥; + '}”2:0) + ZQ(xl — X2, Y1 — Yz, U) =
Q(x1,y1,0) + Q(x3,y,,0) forall x;,x,,y,, ¥,

q T Q(x, y, z) TR FETET = 2| e w91 € 7 w9 a0 272

Q [:xl + szy!z) = Q (lesz) + Q (xz,y,Z) Haﬁ xl,xz,y,z a‘l-ﬁ-n:
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Q (3‘71 + X5, ¥+ }’2-0) +Q (x; — x5, — ¥y, 0) =

2Q(xy,y1,0) + 2Q(x2,¥2,0) R X1, X2, V1, V2 %‘%l‘ﬂ'
8024372270.

Q(xy +x0,y1 +¥2,21+23) = Q (x1,¥1,21) + Q(x2,¥2,23)

X1, X2, Y1,Y2,21,Z5 %Wﬁ.ww EExe %ﬁ"{ﬁ

20Q (i + 25,7 + 95, 0) 2000 — x5y, —¥;,0) =
Q(l’l;}’l; O} & Q(xzj}’z- O} Tt X1, X2, Y1, V2 £ ﬁv

Forz = —i, let f(z) = exp (i) — 1. Which of the following are true?

f has finitely many zeros
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f has a sequence of zeros that converges to a removable

singularity of f
8024372274.

f has a sequence of zeros that converges to a pole of f

f has a sequence of zeros that converges to an essential

singularity of f

z:ﬁ—i%ﬁl‘t{'f(zjzexp( )—l AT 79 977 7 & Fira 7 777 272

1
z+i

f & AT T2

f T [T FT ATIHA g AT f 0 A9 A ==a1 § ATHaq gar g

f T SIFAT &7 ATHHH 2 AT f F T (TIA) B ATHANA A1 8

f =T ST T ATHEH 2 ST f il STAAT (AT 3 AT9A T 2[bT7 8
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Question Number : 80 Question Id : 802437570 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

Let f be a holomorphic function on the open unitdisc D = {z € C: |z] < 1}

Suppose that |f] = 1 on D and f(0) = i.

Which of the following are possible values of f G)'?
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fRIGA Az B D={zeC: |z| < 1} T= 7 a93=F (FHTEF) F

A A & D 7T |f| = 179 £(0) = i.

Foreer & & 7 & (2 F oo W 2

LetD = {z € C: |z]| < 1} be the open unit discand let f: D — D be a holomor,
function. Suppose that f(0) =0 and f(0) = 0. Which of the following

possible values of [ G)'?

1/4
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—1/4
8024372282.

1/3

4.3

A & D={z€Clz|<1) 99 qW= "= & zo0ar g 997 D> D
AT He 1 A A B8 £(0) =0 7T f/(0) =0 | B FF A A £ (2

qATT AT 32

1/4

—1/4

1/3

—1/3
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Question Number : 82 Question Id : 802437572 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

Let n be a positive integer. For a real number
R>1,letz(8) =Re?,0<6< 2m.

Theset{f €[0,2m) : [z(6)" + 1] = |z(8)|™ — 1} contains which of the follawil
sets?

{6 € [0,2m): cosnfd = 1}
{6 € [0,2m) : sinnd = 1}

{8 €0,2m) : cosnf = —1}

{6 € [0,2m): sinnf = —1}
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A T n TF g9THT TF 2| UF qearas et R > 1% o,

z(8) = Re®,0 < 6 < 27 wTH A\

TH==T {0 €[0,2m) : |z(0)" + 1| = |z(8)|" — 1} A W= A A F19 7 9=99 2"
{6 € [0,2m): cosnb = 1}
{6 € [0,2m) : sinnd = 1}
{6 € [0,2m) : cosnf = —1}

{6 € [0,2m): sinnf = —1}

Which of the following statements are true?
@ has countably many subgroups

() has uncountably many subsets
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Every finitely generated subgroup of @ is cyclic
8024372291.

@ is isomorphic to @ x @ as groups

AT F AR T AT E?
Q F TIHAG: A ITAAR &
Q ¥ FHIT: T STAH=AT ¢

Q FT Z7 THAT: FAT STHHE FH01T 3

Q X Q = ATT AU T A9E Q TATHEIZ
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b

Let SL,(Z) = {("3 3

) € M,(Z):ad — bc = 1} and for any prime p, let

- v1a = 1(mod p),d = 1(mod p) }
Fp) = {(C d) € SLy(Z)] ¢ =0(modp),b =0(modp) )
Which of the following are true?
[(p) is a subgroup of SL,(Z)
[(p) is not a normal subgroup of SL,(Z)

['(p) has atleast two elements

[(p) is uncountable
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wwt i SL,(2) = {(¢ D) € My(2):ad — be = 1} Far Fieft ot s p, R
CIERED

e x  TiE B _ya=1(modp),d = 1(mod p)
rp) = {(c d) € SL,(2)| c = 0(mod p), b = 0(mod p) }

T FA AT RAT AT E?

T'(p) TF ITHAZ & SL,(Z) F

I'(p) T& TETHTE STAHE 721 & SL,(Z) &7

[(p) &9 & F9 a7 d997 (TAH2) 2

I(p) AT

Let G be a finite group. Which of the following are true?
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If g € G has order m and if n = 1 divides m, then G has a subg

order n.
8024372297.

If for any two subgroups 4 and B of G, either A © B or B < A4, the
cyclic.

If G is cyclic, then for any two subgroups 4 and B of G, either 4
B c A,

If for every positive integer m dividing |G|, ¢ has a subgroup of or
then G is abelian.

e I T R e T N e B oo s e B B e e B 7 s O 2 2

TR gECHT A (ATT) METAM AR = 1 H m AT g 99 G 7T
(HA(=7) FT ITEHE 2

AR G F el ST STAHEl ATITBFH T, aTaTAcBaATBc 4
EEAREA
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ARG THTE, TAGCF el sl STl AT BT, ardarAc B

e
8024372299.

7% |G| FT i F7 Tt g7 gATenE 0w m F o 6w wiE (3
FT ITAHE ¢ 99 G A9 2

Let R,S be commutative rings with unity, f:R — S be a surjective 1
homomorphism,

Q < S be a non-zero prime ideal. Which of the following statements are true
f~*(Q) is a non-zero prime ideal in R
f~1(Q) is a maximal ideal in R if R is a PID

f71(Q) is a maximal ideal in R if R is a finite commutative ring witl

£71(Q) is a maximal ideal in R if x5 = x forall x € R

A"
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Question Number : 86 Question Id : 802437576 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

I= R,S TR T AFET F99 B, f{R— S TF d=arel Ta9 THIE
(FTHTHTISH) 7T,

Q S S T [EY FHATST USTHAT 27| 7 § 7 F19 F F97 777 §72

f7Y(Q) TH AT AATH UATHIATE R |

f1(Q) T Iy TUrsTAT g R |, 12 R UF PID B

Q) % 3 et 3 R #, A R zowvE Fvem bR
TAT BT

f—l(Q)q—cﬁﬁgwﬁ%Rﬁ',ﬁ % s WﬁﬁxER%ﬁF
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Consider the polynomial f(x) = x? + 3x — 1 . Which of the following
statements are true?

f is irreducible over Z[/13]

f is irreducible over ¢

f is reducible over Q[y13]

E[u 13| is a unique factorization domain

TgTs f(x) = %+ 3x — 1 WA 9 {3 F %19 ¥ F99 951 372

Z[V13] T f qegHeiia g

Q 77 f e 8
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Q[V13] 7F f TgEoiT §

8024372307.

Z[V13] s e T g

Let p be an odd prime such that p =2 (mod 3). Let F, be the field wit
elements. Consider the subset E of F,, X F, given by

E={lxy) €F, X E, s+ 2=x%4 1},

Which of the following are true?

E has atleast two elements

E has atmost 2p elements
E can have p? elements

E has atleast 2p elements
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Question Number : 88 Question Id : 802437578 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

aTe % p T Ao ararer g =9 99F T p = 2 (mod 3). AT T F, THT &4 (Fiee)
5@ p FFTT ENF, X F, & U ITaq=a79 £ 77 fa=w %7 o7 fawa o

P

E={xy) €F, x F, : y2=x?+1}.

fAfofas § 7 59 7 a4g1 82

EFTFHATH S A998
E & orfers & 9fers 2p 5999 2
E#p? a9aa grasd &

EFFH T %0 2p 4999 2
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Consider the subset of R? defined as follows:
A={(x,y) ERXR:(x—1) (x—2)(y —3)(y +4) = 0}

Which of the following statements are true?
A is connected
A is compact
A is closed

A is dense

R? % 29 A q==7 77 = % 5 Feag ot far e
A={(x,y) eRXR: (x-1) (x-2)(y—-3)(y+4) =0}
™ FA9T H A FH T AR L7

A 995 %
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ATETE
8024372314.

ATITE

A TIAE

Let X be a non-empty set. Suppose that r; and 1, are two topologies over
such that 7, c 1.

Which of the following statements imply that r, = 7,7

(X, 7, ) is compact and 7, is T, (Hausdorff)

(X, 7, ) is compact and 7, is T, (Hausdorff)

The connected components of both (X, 7,) and (X, 7,) are same
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For any subset A € X the closure of 4 in (X, t,) is contained

in the closure of Ain (X, 1,)
8024372320.

X T U Fiad TH=AT A1) A4 % X T 1, TAT 1, & S EA0T1 ITH AW A 3
Lo |\ MEAFaFsAaTF I AEage &, =1,

(X,7,)dgagaarr, g T, (FEesih)
(X,Tl)“#%?f%ﬁ"q'f Tz% T, (@Wﬁ%)
(X, 7,) TAT (X, 1,) A1 % G95 925 TF AH 2

et St s T A < X F T (X, 1) § A 1 539 (closure) (X, 1,
& = (closure) ¥ SAHS 2
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Question Number : 91 Question Id : 802437581 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

The following two-point boundary value problem
y'(x)+ Ay(x) =0 forx € (0,m)
y(0)=0
y(m) =0
has a trivial solution y = 0. It also has a non-trivial solution for

no valuesof A e R

A=n?forallnel,n>1

A0

e B-fEg oiET 99 J9e

¥"'(x) + Ay(x) =0 forx € (0,m)
y(0) =0
y(m) =0
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Options :

1 € R ¥ Freft w30 o =

8024372321.

A=n?afineNn>1F @0

A<0

Let A be an n X n matrix with distinct eigenvalues {4,,--, 4,,} with correspondi
linearly independent eigenvectors {v,, -, v, }.

Then, the non-homogeneous differential equation
x (t) = 4x(t) + eMrty,

does not have a solution of the form e*:ta for any vector a € R"

has a solution of the form e*ifa for some vector a € R"

www.FirstRanker.com
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has a solution of the form et1ta+tet1th for some vectors a,b € R®
8024372327.

does not have a solution of the form e?ita+te?1th for any

vectors a,b € R"

A =1 i ataaatos g {4y, 0, A, )} TIT 709 ToFa: =9 ATaaeiors an
vy, =, v, } AT n X n AT=TF AT | T TTETT T THIF0T
x'(t) = Ax(t) + ettty

FT

Freft wf2er a € R™ 3 Frm oita = o1 2 T &

T aRTac RPF U e fa FFTFTEAE

T A2 a,b € R™ ¥ T elatasteith F =T FTZT 3

Fe AT A% a,b € R* F ™7 eMfattesth F =T FTEA A51 8
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Question Number : 93 Question Id : 802437583 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

Consider the solutions

i 0
y, =| e 3t |and y, = e 5¢
0 e >t
to the homogeneous linear system of differential equation

| . -5 2 =2
(*) y(tj=(1 —4 —1)y(t1-
-1 1 -6
Which of the following statements are true?

v, and y, form a basis for the set of all solutions to (*)

v, and y, are linearly independent but do not form a basis for the
all solutions to (*)

There exists another solution y; such that {y;, y,, vs} form a basis
set of all solutions to (*)

y, and y, are linearly dependent

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice ) .
www.FirstRanker.com www.FirstRanker.com

Question Number : 93 Question Id : 802437583 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

ATFoT THIFTIT & FHT ST a3

| 5 2 2
(x) y()= ( 1 -4 —l)y(t).
= B B

=238 0
Y= e 3 | Ty, == 7%t
0 pi=he

T EET ) MR R N T 5T T 27

(*) %WW%W%%}l 94T ¥, E‘:TI"EIF"%

y, TAT y, 0w TH9T 2 otwd () F T A1 & =T 7T A7 751

ﬁT” T 15 e Va3 ‘_Qr £ O, y2,v3}, (%) * T f{"'ﬁ £ =99 9T 3
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y, TAT y, IaFT: F=99 951 &

8024372332.

Consider the partial differential equations

2 2 2
() F5+255-+ (1—sgn(y) 5= 0

dx? dxdy
s d%u a%u
Il ; =
{ ) Y dx2  § dy?

Which of the following statements are true?

Equation (i) is parabolic for y = 0 and elliptic for y < 0
Equation (i) is hyperbolic for y = 0 and elliptic for y < 0

Equation (ii) is elliptic in | and Il quadrant and hyperbolic in Il and
quadrant

Equation (ii) is hyperbolic in | and Ill quadrant and elliptic in Il and
guadrant
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Question Number : 94 Question Id : 802437584 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

o ators sgaer Ao 97 A= w9

: d2u a%u _ : @ .
(i) 75 T2 == + (1 — sgn(y)) - 0
: d%u *u

(i) Yoo+ xayz =0

o T ® A FA F 9T 27

THFTT () TTAATF 299 y > 0 TETAT e TT ¥ < 0
d 3
THIE (i) AATAaEE g Ty > 0 TEHTAT g TT y < 0

| AT || Fgeatert & TR (i) et T97 || F47 IV =Fqaien §

CILREEC IR

| 2T || Fatert | 0T (i) Sfaaeae = 747 || 47 |V Fq4ten 7
HEEGIER
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Correct Marks : 4.75 Wrong Marks : 0
Consider the Cauchy problem
| d%u
dxdy

=B S0

du
u(x, x?) = 0, %(x,f) = g(x), Ix] < 1.

\

Which of the following statements are true?

A necessary condition for a solution to exist is that g is an odd fur

A necessary condition for a solution to exist is that g is an even fur

The solution (if it exists) is given by u(x,y) = 2 fxﬁ zg(z)dz

The solution (if it exists) is given by u(x,y) = 2 fj; zg(z)dz
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o Ffsft e % o

( 9%u

dxdy

= b= L0y

P

3iCe, %) =0 ﬁ(x =y = g(x), x| <
» ¥ ay femct ] g !

\

M | T F9 T 9 77 27
= M F o7 argeas iaee g & g = v 2r
= 21 % o armeas wfaeg & & g a9 v 2

=

A (AR EN) A ulx,y) = Z‘f;yzg(z)dz T TS

A (TR BN A ulx,y) = 2 fj; zg(z)dz T "ATATATZ
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Fixa a € (0,1). Consider the iteration defined by

() Xprr =5 (xR + ), k=0,1,2,
The above iteration has two distinct fixed points ¢; and ¢, such that
Ui, wd il

Which of the following statements are true?

The iteration (+) is equivalent to the recurrence relation

Xprs — G =00+ )0 — @), k=012,

The iteration (*) is equivalent to the recurrence relation

q
Xpp1 — G = E(_-T.I.: + o) (g — ¢1), K=0,4,2;%
If 0 < x5 < ¢, then Em X = {4
—y00

If —(; < x5 < 0 then ;l{im Xi =0y
— oo
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TF qTeAtam 9T a € (0,1) [t Fw7 o Fe 7 gt et T
() X = (R +a), k=0,1,2,

ST TerTad AT | af 79w =ad &g {, 97 (, THT T2 (o

T 21 B,

T Faai 8 O F9 T T £2

IEM (+) W [ aadl 999 F 999 2

1
Xe41 —C1 = E(-xk F Gk =i, k=012

T () T mrEAT e F e 2

1
Xp+1 — §1 :E(.xk‘l‘(z)(xk_gl): E=10,1,2,%
IR 0<x,< AT lim x, = ¢,

Rt -, <%, <097 limx,. =,

k—coo
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Correct Marks : 4.75 Wrong Marks : 0

Consider the function f:[0, 1] — R defined by

1,8

—11+]| log- 1138
f(x) =12 [ (1 : ("T)) } for x € (0, 1]
0 for x =10,

where [ € (0,«) is a parameter. Consider the iterations

X1 = ) , k=0,1,~;x5 > 0.

Which of the following statements are true about the iteration ?

For f =1, the sequence {x;} converges to 0 linearly with asyi
rate of convergence log,, 2

For 8 = 1, the sequence {x;} does not converge to 0
For 5 € (0,1), the sequence {x;} converges to 0 sublinearly

For 5 € (0,1), the sequence {x;} converges to 0 superlinearly
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Correct Marks : 4.75 Wrong Marks : 0

=1 & afveTia wee £:[0,1] - R F=w &7
1,8
N slionsl F]
flx) = {2 [H( e:(3)) for x € (0,1]
0 for x=0,
2T B € (0,0) TF IT=e gl °e o=t 97 == &7

Xpaq = [0X:) s =0k B
T & AeH A M T ST a7 27

B =1 7% o, s+ {x,} STTHT (asymptotic) ATHAT 37 log,, 2 *
T ATSEed grar gl

B = 1% o, STH {x,} T | ATRaa 751 gram

B € (0,1), ITFA {x,.} STCEFA: 0 F ATHATF 4T 2|
B € (0,1) F o, srgem {x,} afaefarsa: (o =ffaer=) = 7 af¥e
=T 2
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Question Number : 98 Question Id : 802437588 Question Type : MSQ Option Shuffling : No Is Question M
Correct Marks : 4.75 Wrong Marks : 0

The extremal of the functional

1
Tid= [ e* |14 ()2dx,y € €2[0,1]
S0

is of the form

— X i
yri=rgapt (—) + c,, where c; and ¢, are arbitrary constants
c

1

o X . .
y—ger % (—) + ¢,, where |¢;| < 1 and ¢, is an arbitrary constant
€1

y=+4an * (i) + c,, where c¢; and ¢, are arbitrary constants

Cy

yo=dgn, (i) + ¢,, where |c,| = 1 and ¢, is an arbitrary constant
i

1
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A= 9T
1 g
JO) = | T+ 5 Pdxy € c2o.1]
0
FTAH A FTTFTE

Po—-gapr * (:—1) + ¢, TE ¢, TATc, FA=F AATE
A (:—1) + C4, Eai leg] < 1997 EZWW%
v =1an 2 (L_ii) 4 c,, WET ¢; TAT ¢, T AAC G

y=tan * (ci) + ¢y, WET |0y > 1 TAT ¢, FA=Z A= T
1
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Consider the functional

nIT

J(y) = J ((y ')2 — A'yz) dx with boundary conditions y(0) = 0, y(mw)
0
=0

Which of the following statements are true?

It has a unique extremal forall kK E R

It has at most one extremal if Vk is not an integer

It has infinitely many extremals if vk is an integer

It has a unique extremal if vk is an integer

= T v AT E
J() = [ (y")? = ky?)dx e aiemr afq== y(0) = 0,y(n) = 0 2

™ T § T Tl 97 372
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THET UF Afaa @ 3787 T47 k € R % form 21

8024372353.

THFT ATIF T AT T TH £ A% VK TF T AR 2

THF A 9% F9H g A% Vk TF o0 2

For the Fredholm integral equation
1
y(s) = 2 j eSety(t)dt
0

Which of the following statements are true?

It has a non-trivial solution satisfying fﬂl ely(t)dt =0

Only the trivial solution satisfies fﬂl ety(t)dt =0
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It has non-trivial solution forall A = 0
8024372359.

2

el-1

It has non-trivial solutions only if 1 = and fﬂle*y(t)dt + 0

e Wee | aHTEd aH e
1

y(s) = ﬂj eSety(t)dt

0

% form = =t 9§ 7 #9777 22

THET AT B4 2 fﬂlety(t)dt = 0 T HIE FLAT gl
AT FAA ToF T [, ety(t)dt = 0 FT HT= FAT S

WHF AR A a9 A= 0% Fm

2

e2—1

T AT T § FAX AR A =TT [ ety (t)dt # 0
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Question Number : 101 Question Id : 802437591 Question Type : MSQ Option Shuffling : No Is Question }
Correct Marks : 4.75 Wrong Marks : 0

Consider the partial differential equation

I dz dz 0zo0z
Z_x8x+y6y+ﬁxﬁy

Which of the following statements are true?

The complete integral is z = xa + yb + ab, a, b arbitrary constants
The complete integral is z = xa + yb + Va? + b?,a, b arbitrary cons
The particular solution passing throughx =0and z = y? is G — y]

The particular solution passing through x =0 and z = y? is G + y:
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= gifors s ad T v EEw

zZ = xa—z—i— ﬁ-i—a—zE
7 ox yay dx dy

= T AT FE T TF L7

www.FirstRanker.com

IO AHTFA § z = xa + yb + ab, a, b == AT

07 AHTEA 2 z = xa + yb + Va2 + b2,a, b ¥==g 97

2

2
x =0Tz = y? | g A qmlﬁﬁ‘rﬁﬁrGer) g
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Consider a dynamical system with the Lagrangian function L(q, ¢) =T - U
where the kinetic energy

T=a(q)gq*=0

and the potential energy U = U(q) with a(q) > 0.
Which of the following statements are true?

The associated Lagrange’s equation is
d 0L 0L

dtaq — aq

The associated Lagrange’s equation is
d dl. aL

dtdq ~ 3q

The point (g4, o) is an equilibrium position of the dynamical

system if and only if

T 1 ou
go =0 an 3

q=qy
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The point (g4, Go) is an equilibrium position of the dynamical

system if and only if
_ 3 au -
Qo = an &l =
qg=dqo
8024372368.

TS Fq L(q, ¢) =T — U & AT UF Aas G T2 =917 F7 AT Tl S
T=a(q)¢*=0
FAT #4T% ool U = U(q) FT 5 a(q) > 0.

= Faai A FA A TT 22

d oL dL
dtaq aq
doL aL
dtdg 9q
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=% (qo, gp) TTO® T Hf & Hqad #FT g qi
AT Fad i

ia = 0 99T ol =)

o= agl =
d=qu

8024372367.

T (4o, d,) T & A7 7w wige Ry § a2
T Faer Te

Let X and Y be independent random variables with E(X) =E(Y) =0 ¢
Var(X) = Var(Y) = 1.

Let Z = X + Y. Which of the following statements are correct?

P(|Z] > ¢) < 2/&2

P
- Ly
i

N

bl W
AR
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E(Z?) =2
8024372371.

P(Z <0)=P(Z =0)

E(X)=E(Y) =097 Var(X) =Var(Y)=1%F a9 X TaT Y FT Ta7 A3
=7 {1 |

Z=X+Y 9 W T HHE T FITALNE7?
P(|1Z]l = e) = 2/&?
E(1z) <v2
BiZy=12

P(Z<0)=P(Z=0)
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For n>1, let X;,X,5,---,X,, be random variables such that E(X;) =0 ¢
E(x?)=1foralliand E(X;X;) =p for all i=j. Which of the follow
statements are true?

p =0ifandonly if X, X,, -+, X,, are independent
Var(X, + X, +--+X,)) =nifandonly if X, X,,---, X,, are independ

Var(X + X, + -+ X,) = nifand only if X;, X,,-+,X,, are pairwise
independent

Var(X, + X, +--+X,)) =nifandonlyifp =0

o = 1% 0w, X, X, X, TH AgREE =T g & E(X;) = 0 99T E(X7)
afti F RO AME(X X)) =p &t i = j F oM R FmI AT 2w T 707 52

p = 0 IT% &7 ¥ I8 X;, Xy, X, AT Z
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Var(X, + X, + -+ X,) =nIR AL Faqa a% X, X,, -, X, =TT 8
8024372374.

Var(X + X, + -+ X,)) = n T8 3T ¥ a8 X, X,, -+, X,, THT: 9

VﬂT(X1+X2+“'+Xn) == HqﬁaﬁTaﬁlﬁﬁpZ{]

Consider a Markov chain with a countable state space S. Identify the corr
statements.

If the Markov chain is aperiodic and irreducible then there exists a
stationary distribution

If the Markov chain is aperiodic and irreducible then there is at m
stationary distribution

If S is finite then there exists a stationary distribution

If S is finite then there is exactly one sta'tinnaryr distribution
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Question Number : 105 Question Id : 802437595 Question Type : MSQ Option Shuffling : No Is Question }
Correct Marks : 4.75 Wrong Marks : 0

TOTHTT AT THIY S ATAT AT F@AT T2 &= F2| T30 F49 H T

T AT AT AATAAT FAT AALHI0T § T TF 797 F2 g

AT ATHF FFAT FATAAT TAT AALTAONT ¢ T Alew 7 dfew v 7
C{“

% § TRHT 2 a1 g £47 724 g0
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Consider a Markov chain with transition probability matrix

o B A B 1
( 0 48 o0 172 o \
p=ldjz & @ 0 $1/2

\ 0 %P @ 12 o )

/72 & qfE D 0

Then which of the following statements are correct?
m is a stationary distribution
If n is a stationary distribution, thenn =1

The Markov chain is periodic

The Markov chain is irreducible
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0 B e o ap
0 42 a6 442 0
p=11/2 8 ® 0 1/2
0 1/2 0 1/2 0
e 9 4727 o 8

mtre=(2.2,520)

A M e i -

T 77 FOAT | F T A7 FA9 TEl 57
mE BT aEa g

IR nTE R A gq n =1

HTH T AT AATIAT 72T 2
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Suppose X, X,,--,X,, are i.i.d. random variables with characteristic funct
¢(t;8) = E[e™™ 1] where 8 € R¥ is the parameter of the distribution. Let
X, + X, + -+ X,. Then for which of the following distributions of X, would
characteristic function of Z be of the form cf)(t; g) for some a € R*?

Negative Binomial

Geometric

Hypergeometric

Discrete Uniform

a1 o dfseatE wew ¢o(t;0) = E[e™] Fam7 X, X, -+, X, i.id. Tg=aw
AN ERFTATMATAA QI AR H Z =X, + X, + -+ X,,. T fHdT a € RX
Ty, s AsamEmaeas w7z w1 afvaate w07 ¢(f o) =T F Zem

=T BT
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8024372386.

ATFATHATT (FT207 SATHTEF)

== g+ (Discrete Uniform)

for x = 1 whe

Let X,, X,, -+, X,, be ii.d. with the common pdf f(x]|8) =

¢ > 1 is an unknown parameter. Which of the following estimators of @ ¢
consistent?

r
48+1

1 n
e i X
n I=1"1

1 mn
= imqlog(X;)

E:!!-Izl‘xlf
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mn

E ?:1 lo g{xi}
8024372392.

A= & X, X, 0, X, 1Li.d. & == #ai=ss pdf £(x]6) =%. 2 x> 1Wgro
FATE, ITATA 2| N HH 0 F FiF T AHAT G979 37
Lyn g

o i=1

1
5 i—qlog(X;)

E?:le

%
Z ?:1 lo E(XE}
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Let X,, X, -, X,, be ii.d. with the common probability mass function
p(x|6) = 6%(1 —6)'*, x=0 orL,and0 <6 <~

Then

the method of moments estimator of @ is i A

the MLE of 8 is min X;

1£i=n

the method of moments estimator of 8 is min X;

1=i=n

the MLE of 6 is min {=X7_, X;,~]

X, Xy, X, T HF A= WTEEar agid Hed #:7 ii.d. 719
p(x]@) =08*(1—-6)**, x=0or1l,and0 < g 51%

BEl
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Options :
i 1
8 #T method of moments e 2 =
T
8024372393,

6 & MLE € min X,

1=i=n

6 =T method of moments &M@ ® € min X;

1=i=n

Ao e 1
BEI'TTMLE%;mm{; i Xz —}

2

Let the pdf of X be f(x|8) zg,for 0<x<6, where 8 >0 is unkn

parameter. Which of the following are 100(1 — a)% confidence intervals for
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V2 V2
X
so24372300, V22 Ve }
[0, X]

7T % X T pdf f(x]8) ==, for 0 < x < 6 F T 6 > 0 w717 A 3| fe=
FH " 6 % ™0 100(1 — @)% T=am=ar da+7d 82

vz

m =X

[0, X]
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X has binomial distribution with parameters n and p. Suppose that n is gi
and the unknown parameter p has prior distribution, which is uniform on
interval [0, 1]. Consider the squared error loss function and the observation .
n. ldentify the correct statement.

The Bayes estimate of p is (E)

The Bayes estimate of p is 2~ /(n+1)

The median of the posterior distribution of p is 2~1/(n+1)

The median of the posterior distribution of p is (:—:)

X 7T g= B g o ar=e n 797 p 8| /W 56 n &= =1 g 79 95| a=e
FT0F T2 g AT daeret [0, 1] TF TFAATT g1 T 12 T T TF TAT THAETT

X =n 9% @977 ®7)| AL H99 & T2A |
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p FT & A & ()

n+2
8024372401.

p T AR AFHAS g 27/ ()

p o IeAT F24 o qrgwmr g 27/ ()

p T A Ay ()

nt+2

Let X,, X,, X; be a random sample from the uniform distribution on the inter
(0,8). Suppose the prior distribution of 8 is uniform on the interval (0,1).
X3y = max{X,, X,, X;}. Consider the squared error loss function. Which of

following statements are necessarily true?

Bayes estimator of 4 is unique

2 oisa Bayes estimator of
X(3)
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X(3) is a Bayes estimator of ¢

8024372407.
I—X,(gj . 5
L. isa Bayes estimator of &
(3)
|1+ % (0,9) FACTA IT THARTH d29 § F AT5>5% 994 X, X,, X, Z| 7+ & 4

A q For (0,1) T TFAATT g AH % X3y = max{X,, X,, X;}. FRT T2
| 97 [EETE | W FAA W A S T T 27

6 FT AT AFAT ATZATT 2

L TH AFATE O AT
X3

X(z) o9 AFAF ¢ 0 FT
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Question Number : 113 Question Id : 802437603 Question Type : MSQ Option Shuffling : No Is Question }
Correct Marks : 4.75 Wrong Marks : 0

Consider the Gauss-Markov model ¥, ., = X,,,,B ,x1 + € %1, Where E(g) =

and Dispersion (g) = ¢°1,,,,,. Suppose that p < n. Which of the following ar
correct?

Least-squares estimate of 8 is unique
Least-squares estimate of an estimable linear function of £ is uniq
Least-squares estimate of X is unigue

Determinant (X7X) = 0

nﬂﬁ'mmynxl = X?LXpﬁpxl + € nxa Wﬁwaﬁ: E_E'TE(E} =0 4T
BT (£) = 020, AT Fr p < . FreT & A a8
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B T AHAAT TE T FT SAAAH A9 AHA AEAT

8024372410.

X FT AR T AHA ATZAT 2

fe=fFqz (XTX) > 0

Letp =>1and 1= p = 0. Consider a multiple linear regression problem wit|
independent variables X;, X,, -, X, and a dependent variable V. Suppose t

the correlation between ¥ and X; is p and the correlation between X; and X
alsopforalll <i < j < p. Which of the following are correct?

The multiple correlation between Y and (X ,++-,Xp) is larger than o
equal to p

The multiple correlation between Y and (X;, -+, X,) will be p if p =

AT p only i
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The multiple correlation between Y and (Xy,+,X,) tends to 1 as p
8024372416,

e T p > 1 T 1> p = 0. 7% THT Sgias qurgam aoer 17 F=Er T
AT T2 K, Xy, o, X § AT UF ATAT T Y FNATH Y TATX; F AT TgHY
TIT X, TX; F AT Ogaad p g, TdT 1 < i < j < p & o0 e § & F17-9

27

Y T4T (Xy, -, X, ) F q IgAGHAT p F TG AT IAH ISV

Y F4T (X, -+, X,) F S agagaad p AT AR p = 0

Y T49T (X, -+, X)) & A9 TgAGHAT p Fa4 T9 NI FF p = 0

Y 41 (X, -+, X, ) F WET qgaGEAT 1 A T (£2) AT g AH-SAH

p — o0
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Question Number : 115 Question Id : 802437605 Question Type : MSQ Option Shuffling : No Is Question }
Correct Marks : 4.75 Wrong Marks : 0

Letn >2and0 <8 < g befixed. Let X, -+, X, be i.i.d. normal random variak

with mean zero and variance ¢2 > 0. Fori = 1,---,n define
¥, = Xico50 and ¥, = Xsing. Further let 2% = (%, 6. %.%..), and
pl = (XLYL 5, X5 Yo ot X 050, an)-

Which of the following statements are correct?
ZT has a multivariate normal distribution

There exists a constant C, such that CZ7Z has a chi-square distrib

VT has a multivariate normal distribution

5 (4) <
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TR fEn > 279 0<0 <> FERdn AN X, - X, iid. TETEEr e
AT AT T M T g2 > 02N i =1, n F &7

Yo; 4 = X;c0s0 TF Yy; = X;sing A= T 2T = (Y, Y3, -+, Yy,,) WTH 9T

V' = (XY X XouYa, Yr o Xai¥an qYon)-

nr

79 1 § T H19 § 599 TG81 27

ZT FT AgAT TAHAT 924 §

T AT Faww € % €27 Z T Fr-a #24 g

VT %7 ag= T 524 5

E (7)<

For circular systematic sampling, which of the following are correct?
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Sample mean is an unbiased estimate for population mean but s

variance is not an unbiased estimate for population variance
8024372421.

Sample mean and sample variance are unbiased estimates for
population mean and population variance respectively

Sample mean is not an unbiased estimate for population mean bu
sample variance is an unbiased estimate for population variance

Neither sample mean nor sample variance is an unbiased estim
their population counterparts

T (AHIAT) SATeaT A=+ % o 597 § 7 %19 721 22

THAT HTET AHY ATET T AATHAT AHA g Toq AGAT T AH(2 H

AT /T TAT THAT TALI FHT: AR ATET TAT ARTY TALT & o0
AATHAT ATHA 2
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AT AT AH(Y HIET & [0 AATHAT AHA A1 ¢ Toq AqAT Tam

8024372423.

T AT AT AL AT 7 Z7 FGAT T I9F TAFATHA] & [0 A 19499
qFT 2

In a Randomized Block Design with one observation per cell, and «
satisfying the standard linear model, which of the following are correct?

Mean treatment effects are estimable

Mean block effects are estimable

Treatment-Block interactions are NOT estimable

Treatment and block effects as well as treatment-block interactio
estimable
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Question Number : 117 Question Id : 802437607 Question Type : MSQ Option Shuffling : No Is Question }
Correct Marks : 4.75 Wrong Marks : 0

el ATg=aEd =A% ATHFeT (O g7 9 § UF TIa497 2 97 A% 1%
FT TS F7 78 AHST F (o7 W+ § I T 81 37

ATET ITHTE TH1T AHAAT 2

HTET SA1F THTT AFTA1T 2

STHTI-5A 1 A=91+F %4aT4 (interactions) ATFE= T 921 &

STHTE T4T =% TG99 & ATI-A7 STH-5A1% =+ T (inter:
HFAAT 2

Suppose A(t) for t = 0 is a continuous hazard function of a non-negat|
random variable X, where A(t) = 1. Which of the following statements :
always true?
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: (| .
20 is a hazard function
8024372429.

A%(t) is also a hazard function

cA(t) for c = 0 is also a hazard function

log A(t) is a hazard function

A 6t = 0 & o, A(¢) =oae agf=g® AT X &7 994 5% T g, Sar
A 21 2T FAATFATFIAL =2 0 F T ASTTA 272

o ‘ &

5 O e T g

A2(t) fF v FHE TAT 2

cA(t) T ¢ = 0 % &7 T F92 Fead 2
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log A(t) 7% #&e FeA g
8024372432.

LetX; =0 +¢,1 <i<nwhere g,¢&,,,¢, are i.i.d. with pdf
gle)=le], " 1<e< 1. Let
T, :iZ}‘ZIJ{i and T, :X(FTH]H), the sample 75" percentile. Which of t

following are correct?

T, is a consistent and asymptotically normal estimator of

1

Tz_ﬁ

is a consistent and asymptotically normal estimator of

The asymptotic variance of T} is i

The asymptotic variance of T, is %
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Correct Marks : 4.75 Wrong Marks : 0

M X, =046, 1<i<n gle,e, &, THiid. g ™= pdf
ge)=le|, - 1<e<1 1A TH

T zi R X([a_n]_l_l), yrasel 751 qH==Ted 2| M H T R T TS0 2
&

6 FT T, TF FIAT TAT ITTHT TATAT ATHAT 2

i —%, § FT T FAT TAT TTTHT THATHT A% 5

T, T ST ST — 3

T, T ST o — &

Consider a M/M/1 queue with arrival rate 1 and service rate u. Let @, = 0

Q, denote the queue length at time t. Which of the following statements
true?
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(Q,) admits a stationary distribution if and only if 1 < u
8024372437,

The stationary distribution of the process (Q,) is geometric, when
exists

ImP(Q, =k)=1forallk <= ifd = pu
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tlimP(Qt:;-k)zlﬁ“iﬁ'k{m%ﬁrqﬁ A=p
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