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=I : QET%E‘EH?D@%&! OF w%ms heavier than the other eight. What 1s the least

number of weighmngs, rus.mg a two-pan baliew . hiredRBtel=CRifely 1dentifyitvg. HiesiRanker.com

ball?

(1) One
(2) Two
(3) Three
(4) Four

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

Th T A TSl H US e I ST § WNT £ 1 9N i 3 9 UsaH & oW g 9es

arell gl & T4NT HY 92 gAad fead darell & asdddl SRy
(1) REE

(2) al

(3) Gl

(4) aw

1573806361, 1
1873808362, 2
1573806363, 3
1573806364, 4
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(1) 9

(2) 10

(3) 11

(4) 12

1873808365,
1573806366,
1573806367,
1573806365,

[ N
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(1) 9

(2) 10

(3) 11

(4) 12

157380B3ES
1573806366
187 a80e367Y
1573806368

B IR

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

(1) 3.9
(2) 2.5
(3) 5,10
(4) 3,10
18739806969, 1
1879308970, 2
18798306971, 2

157 B80S

b

www.FirstRanker.com



: » FirstRanker.com

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

2 YUl $ a9, T, 3N [UETHe BT SHAE 1310 § | 9 S gUiie S

(1) 3.9
(2) 25
(3) 510
(4) 3,10

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

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

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

15738083973, 1
1873806374, 2
18738063975, 3
1573806376, 4
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(1) 325
(2) 600
(3) 250
(4) 300

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

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

(1) TAPPIYB

(2) PYVVAHJ

(3) PZLLQBO

(4) JZKEKMCO

1573808377, 1
18738063975, 2
1573806373, 3
1873805380, 4
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A F&T dHkf< BlsEe?! %ic YFHB' ¥ ‘CAR' & 3¢ ZXO T o 'SCOOTER
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S

(1) TAPPIYB

(2) PYVVAHT

(3) PZLLQBO

(4) JZKKMCO

1873806377, 1
1873806975, 2
1573806373, 3
1573806350, 4

Quantity 1

Value

o Quantity 2

Year

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

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

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

(1) Only A is true

(2) Only B is true

(3) A and C are true

(4) A and B are true www.FirstRanker.com
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1879806982, 2
1879805983, 3
1879806984, 4
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A, FERAT & HEUHN oTEIT Udh H@ T T
B. S A= & G99 o U HEE £

C. S0 @ # 2 BT g | A1 1 F HH = o £
(1)  gor A H&1 2
(2) g B @& T
(3) AswCHTET

(4) A 3w B |ET £

1873806381, 1
1573808352, 2
1873808385, 3
1573806354, 4
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(4)

1873806385, 1
1573806386, 2
1573808387, 3
1573806358, 4
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(3)

(4)

1873806385, 1
1573806386, 2
1573806387, 3
1573806358, 4

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

(1) twice longer

(2) three times longer

(3) four times longer

(4) eight times longer

www.FirstRanker.com
1879805989, 1
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15738063992, 4

BV $ 9 W S I § fI=N $Y WEl e % 9R0 g W S $W ¥ U 10 99
FT o F I 4 T [HET SO FHT WO TH0T

(1) = =
(2) T ot
(3) =N w

(4) ATG AT Al

1573806383, 1
1573808330, 2
15738063931, =
1573806332, 4

www.FirstRanker.com



m :11‘151;'%55?51 gpgr%'%tnls(ﬁgeyﬁc cgm bus which 1s stationary. Before she reaches the

bus, the bus leaves and moves with a constaMyafteséR@pke wheh one of YWY hisghikanker.com
describes the situation correctly?

—— bus --- gird
@
(1) 4 (O .A——
v
Time
@
(2) ﬂ
v
Time
L=
Q
(3) a
(¥l
a
O
(4) g-

1873806333, 1
1873808994, 2
1873806395, 3
15738063936, 4
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(1)

Y

(2)

HHY

(3)

(4)

1573806395,
1573806934,
1573806935,
1573806336,

L e
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l rgndan ?1 E’Phﬁ a glrc ar board on which two concentric rings of radu R and 2R
having the same width (width much less thaM\VRFistiRarieer . TomMprobabilitvwof thir giikaikaigcom
the smaller ring 1s

(1) twice the probability that 1t huts the larger nng.
(2) half of the probability that 1t hits the larger nng.
(3) four times the probability that 1t uts the larger ning.

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

1573808397, 1
1873806398, 2
1573808393, 2
1573807000, 4

TH WEM drers arell & frwmmeli- R @R 2R (RS R # ger H§9gd $9 ) &
Haral Tordl grel fHdl TO&R 96 W U Slc |difiis wd | : :
THAY Terd Bl HET B FATGAT a7 &7

§
i
1
ﬂ

(1) gEaN Gold @I Wa & [areadl df & |

(2) gEaY gl @I W S FHEIdl B AT |

(3) gEaY goid @ HeEd &I |eregal & =gl |

(4) e TAT B HEH $ A HT Y LS |

18738083937, 1
1573808995, 2
1873808393, 3
1573807000, 4
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=I A rt]i: 1?';%,55% é%a?]%%ﬁeeg':‘epcﬁg 5]1 by two persons. Person A reports the length to be

1002 = 1 cm while person B reports theVI¥idirifStRANEET.COMem Tt 15V B&BARKERKEOM
reliable method that the length 1s 1000.1 = 0.5 em. Which one of the following statements 1s
correct?

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

15738070011
187380700z, 2
1873807003, 3
1573807004, 4

I wigsal B9 TS SU= (=) W AR IN—aN A A9 ¢ wies A EvE & wEE
1002 £ 1 HeHIET IOIGT £ Waie @fdd B & 90N 305 F ods 1001 + 2 HeMET £
TH Hfge Avow-rg fd ¥ Sve @ o49E 10001 + 05 WeMiee g sl © | FAferfvag

# F B | HF €L & —

(1) A @ gor | B 5T faan T A wF W e aftus s

(2) B & ol 7 A ENT fhar 137 919 &F |el offeT Atd 9EE ¢ |
(3) A F1 goT # B 5T far Tom A afts 9fiEE o afte a@er £

(4) B @I gor T # A 5T favar a1 /19 offtres 9 o aferes aer €

187ag0y00l. 1
1873807002, 2
1573807003, 2
1573807004, 4
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:I l‘lai-_lF’IE‘»rlgllglrlsil ’EBE?QIE‘H di ge';]'laccg !I.ri;‘und a round table. Startng from chair number 5, a

person keeps going around the table anti¢WhekiiStRARKEESRIng 41 civwiwy fhissiRankaigom
reach the chair number

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

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

UH MTHR 99 & I9 SN 7 Faa @ 78 § e 1w 7 3 ' dfea ©) gEn
FET 5 H IS TIHY U B HZ B Soel (GI F U widd #9 % ORI gEar ol
T 41 FHA DI TR T S 9IS 9T Al B FH HEIT G gGITTe

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

187ag0yons. 1
1873807008, 2
1873807007, 2
1873807008, 4
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and DA =200 cm_kTﬂe radmus of the circW\iWdnif)stRanker.com www.FirstRanker.com
(1) 10.0

(2) 10v2

(3) 10v3

(4) 20.0

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

= [} [

ABC ¥R D f¥l 700 & 9N AW fig € fwer S AB=BC=CD=10.0 ey
37 DA=200 HHEEY T"t'l ad CARE ] (\q;]'é‘,ﬂ,:& q:U T ;:"ITFI'_‘

(1) 10.0
(2) 1042
(3) 1043
(4) 20.0

18738070039, 1
187as07010,. 2
1873807011, 2
1573807012, 4
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.Li"‘F"ir £ouldibe Visiling you on any day in the next two months and you must give me
gold coins of as much total weight in oW ferdiRankeéiee N days that wwuldrstijaek@bgom
today”. If gold coins are available mn integer gram weights, what is the least number of comns
with which B can meet A’s demand on any day?

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

18738070121
1573807014, 2
1873807015, 2
1573807016, 4

A B ¥ dual £, “F ol 91 9EH # 5 A 35 gRN U o1 ¥ear € AR TS F 91
fes ooris 7\ 9 F 9o ©f o e O 39 faum o wueas e fieesl § BLA
FT AN B IS BT FHaT 57

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

18738070121
1573807014, 2
1873807015, 2
1573807016, 4
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=I E rg'élsgl:sk ? nri as.egr!;asmg HII.II;‘IIHIDIJEI' of points 1n a straight line on the 4 = 4 grid
(horizontally, 1.erhcall§,* or dlagnnall}) wha fitstRRakeneObkr of movewvinFvEiRaakensom
starting from the indicated position, can cover all nine pomnts within the marked square?

(1) four
(2) five
(3) SIX
(4) seven

187ag0y01y. 1
187380701E. 2
1573807018, 2
1873807020, 4
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Wdﬁmwﬂﬁ zﬁﬂﬁqﬁwﬁmﬁ?%@%ﬁ% KOS ot o VBV SITRRaRkgECOm
LT | At I ¥ Toera e w2 e e & <A feae a@rel ger goil?

(1) TN
(2) urg
(3) S
(4) T

1873807017, 1
1573807018, 2
1873807018, 2
1873807020, 4
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30°C #= + 100 mm
)
® =3
2 —~
o J2
g =
£ s
2
20°C + + 10 mm

m-
W+

s
(1) Monday

(2) Wednesday

(3) Thursday

(4) Saturday

18738070211
1873807022, 2
1873807023, 3
1573807024, 4
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30°C T <+ 100 mm

S) =
20°C T =+ 10 mm
WH AT g S e AH

(1) AIFATE
(2) ECEIK
(3) THA
(4) TIfare

18738070211
1873807022, 2
1873807023, 3
1573807024, 4

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

(1) 16324
(2) 27061
(3) 180235
(4) 408235

1879807025 1
1879807026, 2 www.FirstRanker.com
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(1) 16324
(2) 27061
(3) 180235
(4) 408235

18738070251
1573807026, 2
1873807027, 3
1573807028, 4
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(2)

5
b

(4)

o W
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o
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187380702591
1573807030, 2
1873807021, 2
1573807022, 4
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SUES ()

(1)

7

(2)

o W
[l

(3)

1873807023 1
1573807020, 2
1873807021, 2
1573807032, 4
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:l I: F H-‘ﬂgr ?ﬁf %1!: atErQiﬂIlIl‘g from the upper bowl to the lower bowl. Which of

the fo]_lﬂ'lﬁ.mg statements 1s correct? www.FirstRanker.com www.FirstRanker.com

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

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

(3) decrease in the upper bowl

(4) The area of top surface of the water column 1s the same 1n both bowls at all times

1873807033 1
1873807024, 2
1573807035, 2
1573807036, 4

TS AT W TS V9 UL § SO henl § el senl # ol fr v € Fefataa F
T B W FYUT W T

=l Tedl ¥ T WY 924 4N FU Fen B Wl WY % "eS & 29 U 989

(1) .
[

) el Fen § Fol WY F d24 #] 29 S0 Fenl 8§ Hol WY & Hed B 89 $
ST 2 |

3) el HenNl & Wol & AT § Jgo8l $l 2 HUN HeNl & UNAT § HE @ 29

F TH HEE T

(4) SHET TEdl § Wag Fol Fed & U4 Hag & G596 Td T899 ©

15738070331
18738070324, 2
1573807035, 3
18738070326, 4
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a. Fat cells normally produce hormone A 1n proportion to the amount of fat. Obese

individuals, however, have lower than normal levels of hormone A.
b. Hormone A reduces food intake

Which among the following 15 a valid inference based on the above statements?
(1) Impaired production of hormone A causes obesity

(2) Impaired action of hormone A causes obesity

(3) Obesity results into low levels of hormone A

(4) Excess food intake causes depletion of hormone A

18738070371
1873807038, 2
1573807033, 2
1873507040, 4

fr=ferfiag wemi o fi=m & -

a. TH DINTHN FENIT TF $ A1 & AU SFE A 909+ &9l © 9oerd, Al
ST & TTEE A &7 WY 9EF § S5 5 Gl ©

b. TEM A T N W ANE TE A7ET

To=rferiigT wo=T 5 | @9 | 9oy "ol T

(1) THEN A ST 9Ife Ioa © SN |ierd ol ¢ |

(2) THEN A S 91ee f5ar & SN |ier ST £

(3) AU F HNEO TEN A F WY O A T

(4) FfereTg @ ST & SEU TEE A $ #9 T T

1873807037, 1

1579807028, 2
1879807039 3 www.FirstRanker.com
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Let (x,),=; De a sequence of non-negative real numbers. Then, which of the following 15 true?

(1) liminf x, =0 = limx2 = 0
(2) limsup x, = 0 = limx% = 0

(3) liminf x, = 0 = (x, )p=1 1s bounded

(4) hnm]flfi =4 = limsup x,, = 4

15738070411
1873807042, 2
1573807045, 2
1573807044, 4

www.FirstRanker.com



ol 2 FirstRanker.com, . o o samaraet

www.FirstRanker.com www.FirstRanker.com

(1) liminf x, = 0 = limxZ = 0
(2) limsup x, = 0 = limx% =0

(3) liminf x, = 0 = (x,) 2y TA= 2

(4) liminf x; = 4 = limsup x, = 4

18738070411
1573807042, 2
1873807045, 2
1573807044, 4

Which of the following sets 1s countable?
(1) The set of all functions from @ to
(2) The set of all functions from @ to {0, 1}

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

(3) which vanish outside a finite set

(4) The set of all subsets of B

1873807045 1
1873807046, 2
1573807047, 2
1573807048, 4

www.FirstRanker.com
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(1) Q& Q TF F TqF FHATT FT A=
(2) Q¥ {0,1} T% & T Al B LT
(3) Q ¥ {0, 1} T I 94 AT HT =4, AT T AT =9 & qIg7 7 g A7 ¢

(4) N & #9 ITHH==41 & aq=A7

1873807045 1
1573807048, 2
1873807047, 2
1573807045, 4

Let < be the usual order on the field R of real numbers. Define an order < on R? by
(a,b) = (c,d)if (a <c),or(a=candb = d). Consider the subset
E= [l& 1-— %) ERLnE N}_ With respect to < which of the following statements 1s true?

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

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

1873807043 1
1573807050, 2
1873807051, 3
1573807052, 4

www.FirstRanker.com
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E={(;,1-3)eRne m}wﬁwaﬁs. T & & - A < % e 7 e 2

(1) inf(E) = (0, 1) 74T sup(E) = (1,0)
(2) inf(E) =1 s1f&a7 51 3, 9%q sup(E) = (1,0)
(3) inf(E) = (0, 1) 9% sup(E) & SATta 7al ¢

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

18738070459 1
1873807050, 2
1573807051, 2
1873807052, 4

What 1s the sum of the following series?

% + z:-a) + (zzi-laz + 23%33} Tt (233“ + 2”11-3“] T

3
(1) 5
3
(2) "
3
(3) o
3
(4) Te
1579807052 1
1879807054 2
1879807085 =2
1879807058 4

www.FirstRanker.com
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(_ T3 3) + ( } oot (24-3“ 2“+1-3j

(1) -

3

(2) o

3

(3) 2

3

(4) Te
18739807052 1
1879807054 2
187980708 =
157980705 4

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

(1) X cannot be compact

(2) X contains an interior point

(3) X may be closed

(4) closure of X 1s countable

187ag0y0sy. 1
1873807058, 2
1573807058, 2
1573807060, 4
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(1) X H@gd el of 9T &

(2) X ¥ UF AaF A AtaEa g

(3) X Aded g 99T g

(4) X T WA AT g

1873807057, 1
1573807058, 2
1873807059, 3
1573807060, 4

Let E = E |n € N}_Foreach m € N define f;,,: E = R by

) . . 1
cos(mx) ifx =—
. : m
] 1 R .1
fm(x) = 0if —— <x<—
1

m+10
Then which of the following statements 1s true?

xif x =

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

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

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

(3) pomt of E

(4) There exists a subsequence of ( fi, )m=1 Which converges to 0 at every point of E

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

www.FirstRanker.com



lonleel .ﬂﬁﬁggemmﬁvf . E — R T 91 9are afesanie &7

WWW.FirstRanker.com WWW. FlrstRanker com

:I 3 F;ﬁstR?nker .com

cos(mx) ifx =

m

i 1

fm(x)=+<0if — T X<
1

xif x =

m+10
T 9+ 7 I T °O7 T4 o7 27

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

(2) (fi )=y T T0TE IUTHT E & T T2 77 SAfad grar g
(3) (fn)mz1 & 90 9gd IUTHHA 2 A E & TAF (93 T2 ATTAT 2id ¢

(4) (fn) a1 T STTIHA 2 ST E % 9o (62 9% 0 # afferafea 2ar 2

1573807061, 1
1873807062, 2
1573807063, 2
1573807064, 4

Let My(R) be the space of all (4 x 4) matrices over K. Let

W = {(az-j} € My(R) | Z a;; =0,fork =2,3,4,5,6,7, 8}
i+j=k
Then dim(W) 1s

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

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

www.FirstRanker.com
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W = {{aﬁ} € My(R) | z a; = 0,949t k = 2,3,4,5, 5,?,8%%@}
i+j=k

a9 dim(W) gRit
(1) 7

(2) 8

(3) 9

(4) 10

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

0
(2) only for ¥ = (3) vER

0
(3) only for ¥ = (3) v,ZER
z

(4) forall ¥ € B3

1873807063, 1
1873807070, 2
1573807071, 2
1873807072 4

www.FirstRanker.com
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IA=A=|1 2 3)$ﬁﬁmﬂ¢ﬁaﬁﬁ¢ﬁagx=?aﬁaﬁr%ﬁ
-1 5 1

X
(1) EEE F=(D),xEH%-’-Fﬁ'U;
0

0
(2) W?=(1’)?3?ER%W

0

0

(3) FAAY = (1.')“ y,z€e RE o
z

(4) T v € R? & o

1573807065, 1
1873807070, 2
1573807071, 2
1873807072 4

Fort £ K, define
1 ¢t 0
M(t) = (1 1 z—z)_
0 1 1

Then which of the following statements 1s true?

(1) det M(t) is a polynomial function of degree 3 in t
(2) detM(t) =0forallt E R

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

(4) det M (t] 1s zero for exactly twot € R

18739807073

187 3887074

www.FirstRanker.com

1879807075, www.FirstRanker.com
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tE R =
1 ¢t 0y o
Mit)=[1 1 tz)ﬂﬁqﬁﬂﬁﬁfﬁ,m
0 1 1
7+ 5 & FI-A7 F49 77 27

(1) det M (t) UF AgTAT FeAq g T8l ¢ § 719 3 3
(2) detM(t) = o0&t t e R % forr
(3) detM(t) 98, A9 agt € R & o

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

187ag070rs. 1
1573807074, 2
1573807075, 3
1873807076, 4

Let V be a vector space of dimension 3 over R . Let T: V — I/ be a linear transformation, given

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

which of the following statements 1s true?

(1) T(v3) =0

(2) T(vy +1v2)=0

(3) T(vy +v,+13)=0

(4) T(vy +v3) =T(v2)

1879307077 1

1879807078. 2 www.FirstRanker.com
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AT a6 R 97 V EfEHT aiEer a9ig 21 3= s =000 T: V - V & &6 e

1 -1 0
{ul,nzz,tzg}%rﬁﬁaafﬁﬂ=(1 —4 3)Wﬁﬁéﬁﬁﬁﬁﬁﬁ#ﬁaﬁ?mwm
-2 5 -3

(1)  T(v3)=0

(2) T(vy +v2) =0

(3) T(vy +v;+1v3) =0
(4) T(vy +v;3) =T(v)

187agorory. 1
1573807078, 2
15738070739, 3
1573807080, 4

Let C[0, 1] be the space of continuous real valued functions on [0, 1]. Define

1,
(f.9) = [, F(©)(g(t))*dt forall f,g € C[0,1]
Then which of the following statements 1s true?

(1) ( . )1san mner product on C[0, 1]
(2) ( , )1sabilear form on C[0, 1] but 1s not an iner product on C[0, 1]
(3) ( , )isnot a bilinear form on C[0, 1]

(4) (f.f) = 0 forall f € C[0, 1]

1573807081, 1
187380708z, 2

1279807082 =
1879807084, 4 www.FirstRanker.com
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[0, 1] 9% Tad aTEdTa® AT BaAqi & g9 [0, 1] 7 TtE ot £, g € ¢[0, 1] F o
(f.9) = [ F(©)(g(0))2dt

AT 7T & & 17 97 F97 a7 22

(1) C[0,1] = ( , ) SAET TOEHAT 2

(2) { . ) C[0,1] 9% fg¥dra =7 g @fET C[0, 1] 9% SAd? [U-HA 751 2

(3) ( ,)c[o1] = FET =T g

(4) (f.f)zo@dr fecC[o,1]F @

1873807081, 1
1573807082, 2
1873807085, 2
1573807054, 4

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

(1) 13
(2) 9

(3) 10
(4) 16

1573807085
1573807086
1873807087
1573807058

L I

www.FirstRanker.com
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(1) 13
(2) 9

(3) 10
(4) 16

1573807085
1E573a807 086
1873807087
1573807058

[ N

Let T: C — M (R) be the map given by

T(z) =T(x +iy) = [_: 1]

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

(4) T(zy +2,)=T(2y) + T(z,) forallz;, z, EC

15738070859, 1
1873807030, 2
1573807031, 2
1873807092, 4

www.FirstRanker.com
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() =T+ =2, 1]

aa =1 7 T FT-ar1 T4 F9 27

(1) T(zy2,) = T(2,)T(2,) 9T z,, 2z, € C&F forw

(2) T(z)EFEAgARATFTTTaR= 2 =0

(3) AT ST7ar AE My(R) TRl e @ T(2) AR ATZ@ dd z € C % o0 s 21

(4) T(zy +2,) =T(z)) + T(z,) T 2, , z, € C & ToT

15738070859, 1
1573807080, 2
1873807031, 2
1573807092, 4

z* )
Forz € C let f(z [? if z#0,
0 otherwise.

Then which of the following statements 1s false?

(1) f(z) 1s continuous everywhere

(2) f(z) 1s not analytic in any open neighbourhood of zero
(3) zf(z) satisfies the Cauchy-Riemann equations af zero

(4) f(z) 1s analytic 1 some open subset of C

1573807053, 1
1573807094, 2
1873807035, 2

1879807 T9E
www.FirstRanker.com
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- — z? = =
zEEEr‘?fT:I'IIH'I?r&ﬁf(z}=[? T 20,
0 =4,

T T | T FIT AT T AT 22
(1) f(z) TdT daa 2

(2)  f(z) s Tt Forge sfarer  Sresfin wd 2

(3)  zf(z) Feft- AT awawoTt 1 ope o g e

(4) f(z) Fs=ifu=s g C & &t Egq suag=aa 4

1573807053, 1
18738070394, 2
1573807035, 2
1873807096, 4

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

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

(4) f has exactly one real root

1873807097, 1
1573807098, 2
1573807093, 3
1573807100, 4

www.FirstRanker.com
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a’ < 4p't, 79 5= H T &7 91 T a7 27

(1) T 5 U7 f & U §7T ¢

(2) £ & o e srer 8 o o areafas 3497 afsstead ar aw&a7 2
®)  fEfEE

(4) f T SIE-31% UF arEda® 19 &

1873807097, 1
18738070%9E. 2
1573807093, 2
1873507100, 4

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

statements 1s true?

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

(4) f need not be a polynonual function

18738071011
1873807102, 2
1873807103, 2
1873807104, 4

www.FirstRanker.com
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N’ FiGHa ea e 7T V\(,F] L oft nen FRmasEEET
rstRanker.com

I AT FHIT T 22

(1) o &7 f o Aieqe 721 2
(2)  ET f sfEd A g
(3) flz)=z2afrzecs oo

(4) f T AZTRA FAT AT ATIAF ALl g

15738071011
1873807102, 2
187380710z, 2
1573807104, 4

www.FirstRanker.com

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

true?

(1) Centre of ¢ has at least two elements

(2) G 1s always an Abelian group

(3) G has exactly two normal subgroups (1.e., G 15 a stmple group)

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

18738071051
1573807108, 2
1873807107, 2
1573807108, 4

www.FirstRanker.com



:I :,%i_grstﬁa nker.com

(1)

(2)

(3)

(4)

AR SR GTER P AN a1 g 97 > 1, T 951 | o %19 A1 4 707 22
www.FirstRanker.com www.FirstRanker.com
G % %z § HH | HH 2l ATAT ©

G % BI-3T =0 AT ITHAE & (FHHT A4, G UF 90 T9g 2)

7% B F1E &< p" ‘A=ST FTAGE L, A7 G T9T H T80 TATHAT 2

18738071051
1573807108, 2
1873807107, 2
1573807108, 4

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

(1)

(2)

(3)

(4)

1573807109
1873807110
1573807111,
1573807112

12

13

14

15

[

www.FirstRanker.com
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ﬁv[k]ﬁrmﬂwﬁﬁlqﬁ:’a FAATT AL T q = 1,a, = 1

(1) 12
(2) 13
(3) 14
(4) 15

1873807109
1873807110
1573807111,
1873807112

e IR

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

(1) S5 contains a cyclic subgroup of order 6

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

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

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

18738071121
1573807114, 2
1873807115, 2
1573807116, 4

www.FirstRanker.com
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(1) Sg H ‘AT 6 H b7 ITHAE &

(2) Se H 'AET 8 HT ATAEAT ITTH=AT 2

(3) Ss # L/2L x Z/2T & ToATHRT STaH==7 7gl &

(4) S H 7'ARET FT IUAH=AT 921 2

15738071121
1873807114, 2
1573807115 2
1573807116, 4

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

(1) X 1s disconnected

(2) X 1s compact
(3) No sequence 1n X converges in X

(4) Every sequence i X converges fo a unique point in X

15738071171
1873807118, 2
1873807113, 2
1873807120, 4

www.FirstRanker.com
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A Fi FERRerd Hofed . o9 IIrelsil T 9% AT forash st fa9q STaq=—
WWW FII‘SIRS%K r.com www.FirstRanker.com

T AT T =41 & & 21 a9 791 9 7 &
(1) xoHEa=?

(2) XHga g

(3) X &1 F1E AqFH X | Araaia agf gran

(4) X T 2% AGFA X & [l Al (63 | ATSHd garg

18738071171
1873807118, 2
1873807119, 3
1873807120, 4

For the following system of ordmary differential equations

dx

= X(3 —2x —2y),

d‘v— v(2—2x —v),
the critical pomnt (0, 2) 1s
(1) a stable spiral

(2) an unstable spiral

(3) a stable node

(4) an unstable node

18738071211

1879807122, 2
1879807122 = www.FirstRanker.com
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dx )
d__],,l'_ r — r— r
E—j(z 2X :'I.:L

# for wifas {97 (0,2) &
(1) AT AT

(2) ATATAT TG

(3) TATET ATHE (AT2)

(4) HEATT AHTH (qT2)

15738071211
1873807122, 2
1873807125, 2
1573807124, 4

Consider the system of ordinary differential equations

dx
a2t _ 4x3 2 x51,4’
dt } W

d
_"]rr = x4‘1|_.*5 + 2x21|_r3_
dt - -

Then for this system there exists
(1) a closed path in {(x, y) € R*|x? 4+ y* < 5}
(2) a closed path in {(x, v) € R?|5 < x? + y? < 10}

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

www.FirstRanker.com

(4) no closed path in R? www.FirstRanker.com
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1879807126, 2
1879807127, 3
1879807128, 4
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x _ 4, 3.2 .5 .4

o 4y X7y,

¥ _ xdyd 4 23293,

dr - -

T H 2T 97 & (o0 7 1 A 2

(1) {(x,y) € R?|x2 +y? =5} A uw d9a T4
(2) {(x,y) ER?|5 < x* + y* < 10} H Ush &g 74
(3) {(x,y) E RZ|x% +y? > 10} H U A99 99

(4) R? ¥ T2 999 IF 751

15738071251
1873807126, 2
1873807127 2
1873807128, 4

2 2
Let u(x, v) be the solution of 271: + g—; = 64 in the unit disc {(x, v)|x% + y? < 1} and such
that u vanishes on the boundary of the disc. Then u G i,z_) 15 equal to
W

(1) 7
(2) 16
(3) —7
(4) —16

www.FirstRanker.com
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1879807130, 2
1879807131, 3
1879807132, 4
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- - - ) ) 2 -. 3%y ﬂ'zu_ -
mﬁwﬁuU¢ﬁﬁ¢&ﬁqu¢m:+}ajpﬁ;+ag—MﬁﬁﬁgmnM%mﬁ

T o g 27 ST 21 7 - j%)fﬁﬁ?ffﬁﬂﬁﬂﬁﬁifﬂr%

1
4 ’

(1) 7
(2) 16
(3) -7
(4) —-16

187380712591
1873807130, 2
1873807121, 2
1873807132, 4

The Cauchy problem
dz dz

and x,(s) = cos(s), vy(s) = sin(s),zy(s) = 1, s > 0 has

(1) a unique solution
(2) no solution
(3) more than one but finite number of solutions

(4) infinitely many solutions

1879530721 == 1

1879807134, 2 www.FirstRanker.com
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Frsft Fe
dz dz
j—a—xa—y— 0

T xg(5) = cos(s),yo(s) = sin(s), z5(s) = 1, s > 0 & famy
(1)  uF aAfgdtrgag

(2) @EEFTE

(3) T atEm vy dEdeT i E

(4) Add: Tgd oA &

18738071321
1573807124, 2
1573807135, 2
1573807136, 4

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

(1) 1
(2) 2
(3) 3
(4) 4

18738071371
1873807138, 2
1873807129, 3

1879807140, &
www.FirstRanker.com
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x*—3x24+x—10=0F T TH gA x = & A | aF TIEGT (@A xppq = 10 —x +3x2 &
o At =7 F | o e aoa

(1) 1
(2) 2
(3) 3
(4) 4

15738071371
18738071328, 2
1873807129, 2
1573807140, 4

2
Let v = ¢(x) be the extremizing function for the functional I(y) = ﬂl y? (j—i) dx ,

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

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

18738071411
1573807142, 2
1873807145, 2
1573807144, 4

www.FirstRanker.com
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(TEETHTEfST) T e J14 1 99 ¢(1/4) W= 5 4 s T 2

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

15738071411
187380714z, 2
1573807143, 2
1873807144, 4

Let ¢ be the solution of
P(x) =1—2x—4x? + [[[3 4 6(x — t) — 4(x — )] Pp(t)dt.

Then ¢(1) 15 equal to
(1) e !

(2) e~ 2

(3) e

(4) e?

1873807145
1873807146
1873807147
1573807148

[ N

www.FirstRanker.com
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D) Firdtraikerdchaidel3 + 6(x — 1) — 4(x — 0?1 (t)dt FTEA ¢ BT AT p(1) FieT
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H A oE T
(1) e?
(2) e?

(3) e

(4) e’

1873807145
1573807146
1573807147
15738071458

L e

Consider a mass-less infimite straight wire with one end fixed at O. Assume that the wire 15
rotating 1n a plane about the pomnt O with constant angular velocity w. Consider a bead of mass
m shiding along the wire in the absence of external forces. Let r(t) denote the distance of the

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

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

(2) r(t)y - 0ast — oo
(3) r(t) 1s a constant function
(4) % changes its sign for some t > 0

18738071451
1873807150, 2
1873807151, 2
1873807152, 4

www.FirstRanker.com
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A BT o PR A S are 1 UF @10 ¥ @S ¢l A1+ [ are f&@g OF
TERTE THEHT FIVT 90 o T UF aor A FESIBRKPRER Ty aray a4 -FHSTRARKE fom
AT &l UF AHT (AAHT) T 6l AATE ArT-A79 Tohadl g A7 7l gl F9T ¢ = 0 9%
wfreRT &t g O 4 r(t) 21, 4T %(:ﬂ}=ﬂ,ﬂﬂﬁ1ﬂ_—rﬁﬁfﬁm'ﬂﬁ°ﬁﬁﬁﬁ?

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

(3) r(t) T ®AT 2

(4) %ﬁt:}ﬂw%fﬁrﬁdw AT S

18738071451
1873807150, 2
1873807151, 2
1873807152, 4

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

(1) P(X za) =z ef¥]2 foralla € R
(2)  E[x?=(E[xD?
(3) Var(X) =0

(4) X = 0 almost surely

15738071531

1873807154, 2
1879807155 =

153793807156, 4 www.FirstRanker.com
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X T A TaF JIF AT TAT A5 ==2% 97 A7 @ 196 E[e¥]
H T HIT I AT TT 27
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(1)  P(xza)zefllamftg e R o

(2)  EX*]=(E[X])?

(3) Var(X) =0

(4) ¥ zoFfsaaam=aa

1873807153
1573807154
1573807155
1573807156

1
2
>
4

www.FirstRanker.com

< oo @4T E[e¥] = ef¥] a7 o7

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

(1)

w | =

(2) —=

(3) =

(4)

1873807157
1573807158
1873807153
1573807160

B LR

www.FirstRanker.com
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ST AT 2 FTAT AE AT U, 5 37 TN 5 Fredd Ra%ﬂﬁﬁ%?ﬁ AT e SHH 4
A=z U 312 Mol Jrdt g J12 FEet g2 ﬂEﬁﬂﬁgTﬂTﬂTﬂTﬁﬂﬁTQﬁiugﬁrw
T 417

(1)

W | =

(2) -

(3) -

(4)

o =

187as807 157y
1873807158
1573807155
1573807160

L N

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

"

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

Assuming X; = 0, the expected return tume to 0 1s

5
(1) >
9
(2) n
3
(3) 3
(4) 3

1879207161 1
1879207162, 2 www.FirstRanker.com
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{Xp:n = 0} TE=70r A1 ga@ar gf, o o staear g9f8 § = {0, 1} 7971 4%697 sr=1g

w || =
wiba | =
i

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

5
(1) 2
Q
(2) n
3
(3) o
(4) 3

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

www.FirstRanker.com
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A dEibe indépandepfHrponential random variables with means 2 and = respectively
] o ~ www.FirstRanker.com A www.FirstRanker.com
with A # u. Let f;(z) denote the density function of Z = X + V. Then for z = 0,

(1) fz(2) = (A + p)e—A+uwz

-4
@) fole) =P e
(3)  falz) =1 (e7HE—e7R)

Apw —= . )
et H if A=
@ p@={""

1873807165, 1
1573807166, 2
1573807167, 2
1873807168, 4

= X T9T V T3aa FoATaiht AT5(=2a 9% g1 (oieidh AT s % TAT = g oElH A = p. T2

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

1
u

(1) fz(z) = (A4 p)e~A*uz

. A —=
(2) fr(z) = ﬁeaw
(B)  fz(2) =15 (e — e7)
—Ap
L e

4) ="

18739507165,

1
1879E0reE—=
>

1879807167, www.FirstRanker.com
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Let X;, X5, -, X, (n = 2) be a random sample from a distrnbution with probability density
function fg, 6 = 0, unknown, where

208-%) o .
fy= | g 0T =

0, otherwise.
Let X, be the sample mean and Xy = max{Xy, X;, , X, }.
Then which of the following statements is correct?
(1) Xy 1s sufficient for 6

(2) X (ny 15 unbiased for &

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

(4) 3X, 1s sufficient for &

1873807169, 1
1873807170, 2
1873807171, 2
1873807172 4

www.FirstRanker.com
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N T TR dpst rofe eI, AT &2 3 T Xy, Xp, -+, X (n = 2) T AT32% 1

- WWW. FlrstRanker com www.FirstRanker.com
AT GIQ'

HE
0, AT

200-%) o\ <
)= { o 0= =8

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

T 9+ § T Fi-A71 F49 T2 27
(1) 6 = T Xy T 2

(2) 8% Xy FAT9AT 2
(3) @@ 3k, smfaaa g

(4) 8 % oo 3k, TaTa 2

1573807165, 1
1573807170, 2
1873807171, 2
1573807172 4

Let X, and X, be a random sample of size 2 from Umiform [0, 6] distrnibution, & = 0. Define
M = max{X;, X>}. What 1s the confidence coefficient of the confidence mnterval [% M, EM] for
a7

(1) 0.6285 -
(2) 0.75 3¢
(3) 0.8333
(4) 0.95

187907172 1

18739807174, 2 www.FirstRanker.com
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X, TITX, & [0,60], 6 = 0 9% THAHAT ATaaHal s 7 F ATea 2 T TF ATS =2 THAT qAT1
M = max{X,, X,} & =9 7 qfvariud %21 8 & oo FEsarear dqa= EM,EM]HW%?WT
OTTE FFT TT?

(1) 0.6285 -
(2) 0.75 3¢
(3) 0.8333
(4) 0.95

18738071731
1873807174, 2
1573807175, 2
1873807176, 4

X\ (X X . : : L :
Suppose (},1 ) . (?2) . (},3) are 1.1.d. observations from the Uniform distribution on the umt
1/ \fz 3

square[0, 1] x [0, 1]. What is the probability that the rank correlation between the X; and the ¥;
values 15 17

(1) o
2 3
3) 3
4 =

18738071771

1879807173 2
1879807179, 3 www.FirstRanker.com
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a1 o v = (T T [0, 1] [0, 1] T THEAT STEET d27 F A4
(Xf).(xz)(X3~)i_i.d_mﬁw%fu X, T Y, 5 S i () w1 2 A

/' \¥/ "\,
FT 2
(1) 0
2 3
3 3
CORN

18738071771
1873807178, 2
18738071739, 2
1573807180, 4

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

1 ifrx=1
h(x) = [ 0 otherwise.

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

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

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

18738071811
1573807182, 2

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

h(x}:ﬁ] aﬁ x=1

A FF mlx) = E(Y|X; = x) & ™0, sa s 5 & m(x) 57 9 919 =41 g, @y, ap (TH
x & o) & &g A H M g, e J I Si-ar Ot Ciad a9 qigd g7

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

(4) m(x) = ap + ayx + ayh(x)

1573807181, 1
1873807182, 2
1573807183, 2
1573807154, 4

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

(g, U5, @y, 05, o) distribution with all parameters unknown. For testing Hy: o = 0 against
H;:p = 01f you use the usual t-test and your observed sample correlation coefficient 15 0, then
what 1s the p-value?

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

1873807185 1
1573807186, 2

www.FirstRanker.com



» FirstRanker.com

1@6’18@“&“3 nker's choice

www.FirstRanker.com

www.FirstRanker.com

AT 3 (X, 1), (X2, ¥Y2) - (X, Yo )om 2 5, T35 T (g, 13, 04,0, p) 927 5 7 A2
TAAT § STgl T IT=A ST g 1= Hy: p = 0 &t Hy:p = 0 &l AT 7 504 & (o7 a1
TTETT t- G107 Sl SIATE 4T G AT Tidasl aga=d s 0 FT a9 p-AT FT 82

(1)

(2)

(3)

(4)

0.05

0.5

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

To draw a sample of size n(= 5) using a without replacement scheme from a finite population
{Uy, Uy, ..., Uy} of size N, the first unit 1s chosen using PPS(py, p2, ... . Py ) scheme and the

remaining (n — 1) vnits are drawn using SRSWOR. Then the probabality that U 15 included 1n
the sample 1s

(1)

(2)

(3)

(4)

N-n 1
n—1P2 Ty
N—-n n—2

1573807183, 1
1873807190, 2

1873807191, 2
1573807192, 4

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

N—-n 1
(1} N—liﬁ +'E:I
N—-n n—2

(2} N—1 Pz +

N—n N—n
(3) vo1P2 T

N-n n-—1

(4) 1Pz T

1573807183, 1
1873507190, 2
1873807191, 2
1573807192, 4

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

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

Then the confounded treatment combination 1s

(1) AB
(2) AC
(3) BC
(4) ABC

1873807133 1
1573807134, 2
1873807185, 3

1879807196 4 .
www.FirstRanker.com
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et 2° agaarart i 4, d7 9= (fed2) A, B 797 C & SUATE-HT191 &f 2
=A% # fFfaa o sta g, Sgh 90 =A% | 4 Wiz 2 7 % dH-watd e 9w g

‘Hi-=A1%" - (1), a. be, abe

(1) AB
(2) AC
(3) BC
(4) ABC

1573807192 1
1873807134, 2
1573807135, 2
1873807196, 4

Subject to the conditions

LA

0=x=10,0=y=5

3

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

(1) 10
(2) 0
(3) —25
(4) —15

187ag0yr1ay. 1
1573807196, 2
1573807198, 2
1873807200, 4

www.FirstRanker.com
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SAT0=x=10, 0=y =<5

F

& AT, ®AT 4x — 5y + 10 F FFITH 79 2

(1) 10
(2) 0
(3) —25
(4) —15

1873807137, 1
15738071398, 2
1873807193, 2
1573807200, 4

Part C Mathematical Sciences

www.FirstRanker.com
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(—1)m

m=n

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

(4) Convergent

18738072011
1873807202, 2
1573807203, 2
1873807204, 4

TE n &2 Fad o7 qoris 2 af Aot

(=™

mzn

(1) U SITHETT 3

(2) AT 2

(3) quiaET ATSETET g I n > 100
(4) ATIET 2

1873807z201. 1
1873807202, 2
1873807203, 3
1873807204, 4

www.FirstRanker.com
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N oefpunlswsaher avgidelet a, =

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

\WnoglﬁzlrstRanker com www.FirstRanker.com

(1) liminfa, =0

n—oo

(2) liminf a,, does not exust

n—co

(3) liminfa, = 0.15

n—og

(4) limsupa, =1

fl—=Ccx

18738072051
1573807208, 2
1873807207, 3
1873807208, 4

THTIME n = 1 & o, 79 & a, = ——

iplogion] *

FET [x] = x T TTET AT AT 2T AL TOF 21 T H T F T AT T 20

(1) liminfa, =0

n—oo

(2) liminf a,, FT F1E AfEdeT 721 ¢

n—co

(3) liminfa, = 0.15

n—og

(4) limsupa, =1

n—co

18738072051
1573807208, 2
1873807207, 3
1873807208, 4

www.FirstRanker.com
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(1) Every subsequence of {a, }n=11s convergent
(2) There 15 exactly one subsequence of {a, },-; Which 1s convergent
(3) There are mfinitely many subsequences of {ay, },=1 which are convergent

(4) There 1s a subsequence of {a,, },,-; Which 1s convergent

157380720591
1873807210 2
1573807211, 2
1873807212 4

AT 15 {a, )y, TTEATEAE ST T IHEZ ATHF g1 a9
(1) {aplnzg 7 ET INLHA AT G

(2)  {an}nay T EH2F UF SUTHT AGAT §
(8)  {aplney T ATAT: AT TAHA g ST AT F

(4)  {aplnzy BT TF IUTTHA g ST ATTAT 2

15738072039, 1
1873807210, 2
1873807211, 2
1573807212, 4

www.FirstRanker.com



l FirstRanker.com
N tirs fobke ot fonctionwith £ () £(2) < 0.

Www

Suppose sup{x € [0,1]: f(x) < 0} = a.

Which of the following statements are correct?

(1)

(2)

(3)

(4)

fla) <0

If f 1s increasing, then f(a) < 0
. ) 1 .3 N
If f 15 continuous and; <a<y, then fla) =

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

18738072131
1873807214, 2
1573807215, 2
1873807216, 4

A % £:[0,1] - R wHfEe s g wmfs £(3)fF(3) <o

Tt sup{x € [0,1]: f(x) < 0} = a.

1 et & & 1 & A A B

(1) fla) <0

(2) = faz@real fla) <0

(3) AR fEEETN i<a<TTf(a)=0
(4) A% fATT@Ie, a1 f(a) < 0

15738072131
1873807214, 2
1873807215 3
1573807216, 4

www.FirstRanker.com

www.FirstRanker.com
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Let f (2) b':a-' et pknﬁgﬁ T ot degree dwWupFirst Rérkercdny (0) = Owww.FirstRanker.com

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

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

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

1879807217 1

1879807218, 2

1573807219, 2
1873807220, 4

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

f(1) =1aar fB0) =0, 52T fX(a)
T T FAT qA 27

x=a"% f(x) LK™ qoFaT g, A=A

b

(1) TaTae(—1LD)E™F f®a) =3
(2) fE(a)z=3ada e (—1,1) & o
(3) 0<f®0)=2

(4) F@0) =3

1873807217, 1
1573807218, 2
1873807213, 3
1573807220, 4

www.FirstRanker.com
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Y 1
(1) ZE{—: 1+ logN

< 1+logN

==

N
2) Z
n=1

1=
=S

(3) < logN

=
Ul
=

(4) = logN

n[\#jz
:3|n-—1

15738072211
1873807222, 2
1873807225 3
1573807224, 4

AW & N = 5 7% T0i% 2 97 F7 1 § F &9 F F99 92 27

- 1
(1) Z—i: 1+ logN
n=1n
N
1
(2) Z—*:: 1+logN
n=1n

= 1
— M
(3) Zn = logN

=
Ul
=

(4)

||MH
:3|n-—1
=}
ais]
=

1379807221, 1 www.FirstRanker.com
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1573807224, 4

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

e g 2 |
a(f.9) = [[(F0) - g ax] " for £, g € (1)
Consider the subset

S={sin(2"x):n € N} of L2([—m, 7]).

Which of the following statements are true?

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

(3) S 15 compact

(4) S 15 non-compact

18738072251
1573807256, 2
1873807227, 3
1873807228, 4

www.FirstRanker.com
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d(f.g) =" (F ) - glz:x::l)zdx]” ¢ geP(—mn]) ¥R

www.FirstRanker.com

L2([—m, 7)) & S99F=99 §={sin(2"x) : n € N} 9% 3= %7

ot & & i & e T 20
(1) SuE=Z g

(2) SHITE

(3) SHEAE

(4) SHEET T

18738072251
1573807226, 2
1573807227, 3
1573807228, 4

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

feoy)=—

—ifettherx = 0ory # 0

+y?

=0ifx=y=0.

Then which of the following statements are true?

(1)

(2)

(3)

(4)

f 1s contmuous at (0,0)

f 1s a bounded function
101, ]
f[. fu f(x, y)dxdy exists

f 1s contmuous at (1,0)

18738072291
1873807220, 2
1873807221, 2

www.FirstRanker.com
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ar 5 £:[0,1]2 — R Fe i afvanie s &

fla,y)=—=afzx=0aTy =0

x24y2
:ﬂﬂiéx:}f:ﬂ

T Fore 2 T e T R

(1) (0,0)9% fHAT T

(2) f A aE AT g

(3) [, [ fOx.y)dxdy T AT g

(4) (LO)TEfEadE

18738072291
1873807230, 2
1873807221, 2
1573807232, 4

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

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

(1) If V. U 1s open then f(V) is open in R"
(2) f:U — f(U) 1s a homeomorphism.
(3) f 1s one-one

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

1B7agiass—1

1879807234, 2 www.FirstRanker.com
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U c R" %=1 R" &1 99 Sua=== 919 741 71 & f: U - R" 0% ¢* —Fae 21 7f= 27
xeu % L,

e

X U ATFARA df,, AT-EAT 2T, T 5 5 & AT o T4 77 27
(D ARV UREa f(v) R E B g

(2)  f:U - f(U) FAm=IT

(3)  fuEg

(4) ARV U HTT AT F(V) R ET

15738072331
1873807234, 2
1873807235, 3
1573807226, 4

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

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

(1) T 15 a one-one function
(2) T 1s not a one-one function
(3) Image of T is closed in X
(4) If X 1s fimite, then T 1s onto

18738072371
1873807238, 2
18738072239, 3
1573807240, 4

www.FirstRanker.com
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A & (X, d) 929 T 99 21 9fF T: X — X 99d AT gf o1
infuen d(T"(x),T"(y)) # 0FTET x,y € X, x =y F forw dqee aav g, 7 frer s

FA-T FAT T 27

(1) T Waheh! A ©

(2) T Tl T 721 &

(3) T o7 gfafera X o 9aar g

(4) Iz xaRfFagarre F 2

1873807237, 1
1873807238, 2
1873807239, 3
1873807240, 4

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

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

(4) There 15 a umque pomt x,; € R such that p(x;) = gixg)

15738072411
187380724z 2
1573807245 2
1873507244, 4

www.FirstRanker.com
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(1) 3 &T xp € RUHTF p(xg) = g(xq)
(2) AffgTgrEEmEI AR eR TF plx) = g(x)
(3) A g UF qieE= e g AT TAT x5 € R 2 1% pxg) = g(xo)

(4)  uFm AR E3 x € R 2 p(xp) = g(x)

15738072411
1873807242 2
1573807243, 3
1573807244, 4

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

(1) Dp=(a—B)Dy_1+fLforn= 2

Dy, D,
(@pmt  (a- ﬁ)“ 2

(2) + B forn= 2

(3) Dp=(a+(n—-1D)" Ha—-p) forn= 2

(4) Dp=(a+(n—1p)a—-p)" orn= 2

1573807245 1
1873807246, 2
1873807247, 3
1573807248, 4

www.FirstRanker.com



:I » FirstRanker. com.

l'lﬁr}t?ﬁﬂk@r@ Eigel a=F (a,f) = [a;;] TF n xn =L g
ap =aTIT a;; = F oAt i =j,1<1i,] Vyva\i F%Rankﬁr,ﬁpom qF'fUWv{g?'TFﬁ%\:f £ anker com
AT 7T H | 7 & 797 97 27

(1) Dp=(a—f)Dp_1+Bfornz= 2

Dn —_ Dnaa
{2} fa’—ﬁj"_l En'—ﬁ':l“_z

+ p forn = 2

(3) D,=(a+(n—1)p)" Y a-p)forn= 2

(4) D,=(a+(n—1p)a—-B)" tfornz= 2

1573807245 1
1573807246, 2
1873807247, 3
1573807248, 4

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

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

(4) (T—N"1 =0

187380724591
1873807250, 2
1873807251, 2
1873807252, 4

www.FirstRanker.com
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A P IHFH ST gl n = 2 | AT T & UHAT ATIAA 0% 419 1 20 ar
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T 5 o 19 T T4 T2 22

(1) Tk =TTk e N & =T
(2) (T—N"1=0

(3) (T—-NH"=0

(4) (T—N"1 =0

187380724591
1873807250, 2
1873807251, 2
1873807252, 4

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

(1) X+0.

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

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

1873807253 1
1873807254, 2
1573807255, 3
1573807256, 4

www.FirstRanker.com
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(1) X+0.
(2) Ff= X = 0, a1 C 9T A FEwvieT 921 2
(3) IRZ X =0, d C T A AFHE g

(4) = X = 0, TT A FT FIE ATCAGH ATTALNT AT T2l 2

1873807253 1
1573807254, 2
1873807255, 3
1573807256, 4

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

2 0 0 0
1 2 0 0
(1) 00 2 0
00 1 2
2 0 0 0
02 00
(2) 00 2 0
00 1 2
2 0 0 0
0 2 00
(3) 00 2 0
0 0 0 2
2 0 0 0
1 2 0 0
4) 01 2 0
00 0 2
18798072571
187980725072
1879807259, 3 www.FirstRanker.com
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T:R* — R* &1 tferd =wiageor a1 fSrar af==ioe (characteristic) ag9= (x — 2)* & @1
Atoqss qgT= (x — 2)? 21 T %1 Sl [9i2d =7 g7 a%ar1 g

(1)

[ I IS (S
o I T - I
[l S R R
o T e Y e e

(2)

oo o
oo eo
[l S e T |
o T e e T |

(3)

oo O
oo Mo
L T e e
| T e e Y e

(4)

[ B e R R
[ T O T
o O e e
geee reee mpeecs

15738072571
1573807258, 2
1873807253, 3
1573807260, 4

www.FirstRanker.com
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(1) T 1s unutary = T 1s self adjoint
(2) T is self adjoint = T 1is normal
(3) T 1s unitary = T 1s normal

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

1873807261, 1
1573807262, 2
1873807263, 3
1573807264, 4

X & C 9% 9T B ofias 90 9978 AW Jf% T: X — X &% 97 as S9a0 gf af
1 5 T &9 T T T8 22

(1) T UfF® g = T T80 2
(2) T T g = T TATH (FATH)
(8) T UfEEE= T TamHT (A1) g

(4) T WHATHT (AT94) T = T UfE® 2

15738072611
1873807262, 2
1573807263, 2
1873807264, 4

www.FirstRanker.com
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(1) Any two quadratic forms of rank 3 are 1somorphic over R
(2) Any two quadratic forms of rank 3 are 1somorphic over C

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

(3)

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

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

&1 & & FI7 & F97 3 70 F ST A & are q 740 27
(1) &I (rank) 3 & 12 T 2 FZETdT T999 R 92 T9=497 ¢
(2) @I (rank) 3 % F1E & 2 fZamal a#=ma € 97 a9=41 g
(3) Fe (rank) < 3 %, C U7 TS0 T%, STH-30F 3 FAG7 (AT TH=T 2

(4) T (rank) 2 %, R 74T € U7 AHET OF, S16-31% 3 S[Fq [gardl a9=7d 2

1873807265, 1
1573807266, 2
1573807267, 3
1573807 Z6E. 4

www.FirstRanker.com



a3 ErsiRankstcem

www.FirstRanker.com www.FirstRanker.com
(1) Any two quadratic forms of same rank m n-variables over R are 1somorphic
(2) Any two quadratic forms of same rank 1n n-variables over C are 1somorphic
(3) Any two quadratic forms in n-varniables are 1somorphic over ©
(4) A quadratic form in 4 variables may be 1somorphuc to a quadratic form in 10 variables

1873807265, 1
1873807270, 2
1873807271, 2
1573807272 4

T & T &9 T F47 a7 27

(1) N-=ET ATAT Uoh ST HIE (rank) & &1 ST 2 ZA0ET T97=9 R 99 9991 2

(2) n-FZT ATAT TH STHT HI1= (rank) F FTE 7 2 29700 T997d € 95 9997 2

(3) n-=71 % Fig AT 2 Gl F9=90d © 9 941 g

(4) =TT =71 & (ATt 79T 10 77 & [GaArdt a8 & 979 99l gf 9997 g

1873807269, 1
1873807270, 2
1573807271, 2
1873807272 4

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

Then which of the following statements are true?

(1) X 1sclosedin U

(2) Visclosedm U

(3) X has empty interior
(4) ¥ 1s open m I/

18738072731
1873807274, 2
1573807275, 3
1873807276, 4

U C CHl =9q 995 A9==9 a7 f:U — C & UF A% Je 9 wead 14| 7o =7
T==41 9% F= &7

X={z€U:f(z)=0}
Y= {z€U: f® Uz Aaa avite 7 e grsmar g

9 9T 5 T &l T AT A2 20
(1) X, Uddadg

(2) YV, USE9a g

(3) X &1 et R g

4) v uHEfEaE

18738072731

1879807274 2
1879807275, 3 www.FirstRanker.com
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Consider the power series

i 2n+1

f@) =) D"

n=0

Which of the following are true?

(1) Radius of convergence of f(z) 15 infinite

(2) The set {f(x): x € R} 1s bounded

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

(4) f(z) has mfimitely many zeroes

1873807277 1
1873807278, 2
1873807279, 3
1573807280, 4

=1 = gt o7 T w
i 2n+1
flz) = ;{_—1}“ o

L e e 7 e e o o s e

(1) f(z) &t At BT aqa g

(2) =39 {f(x):x ER}UE= ¢

(3) "= {fx):i—l<x<1}dazg

(4) f(z) & sida: 9gd A & www.FirstRanker.com
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1879807278, 2
1879807279, 3
1879807280 4

www.FirstRanker.com www.FirstRanker.com

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

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

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

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

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

1873807281, 1
1873807282, 2
1873807285, 3
1573807284, 4

U T € &7 [&59d SU8 =39 94 @47 f: U — C F % T84 TeAT AT | T 557 A H Bl T
e 27

(1) == fuoshi 2, @a CHfF(U) AT 2

(2) A= faA=al=d g, @@ U = C

(3) =T f Ar==1i=d g, a9 f Ul 5

(4) ARCHf(U)IITE, A1 f(U) Fa= 2

15738072811

18739807282, 2
1879807283 =

1879807284, 4 www.FirstRanker.com
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Let f: C — C be an analytic function. For zp € C, which of the following

statements are true?

(1) f can take the value z, at finifely many pomts in & |n€ M}
(2) f(1/n) =z, forall n € N = f is the constant function z,
(3) f(n)=zgforall n € N = f is the constant function z,

(4) f(r)=zyforallr € @ n[1,2] = f 1s the constant function z,

1573807285, 1
1573807286, 2
1873807287, 3
1873807288, 4

f: € — C T F5ATIF FeAT A9 T 2, € C F (o0 777 H T FIF T F99 T7 27
(1) E|nem}ﬁ¢ﬁﬁaﬁmﬁgﬁfq?fa¥rmﬂzﬂérmﬁ

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

(3) fn) =zo@dT ne NFFm = fus e waT 25 2

(4) f(ry=z,@dfreQn[L,2F0 = firF 9 wAT 2, &

1873807285, 1
1573807286, 2
1873807287, 3
1573807288, 4

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

(1) A 1s an ideal in €[0,1] but 1s not a prime ideal in C[0,1]

(2) A is a prime ideal in C[0,1]

(3) A 15 a maximal ideal in C[0,1]

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

1873807289, 1
1873807230, 2
15738072391, 2
1873807292, 4

C[0,1] & [0,1] 9% &<l ATEATera AT & Tdd ®eATdl HT TAT AT | AT (5

a={feclon]: f(1/y) = f(3/,) = 0} 7 71 & & F17 & o e 2
(1) C[0,1] 5 AT A ITATAAT g AT C[0,1] H A STHTT [UrTaAT A8l &
(2) C[0,1] 5 A SASIT=T [TATIAT &
(3) C[0,1] & A ITgvs [orsT= T 2

(4) C[0,1] 5 A ST S[UTATAAT g AATeh C[0,1] H A ST o=t 981 &

1873807289, 1
1873507290, 2
1873807291, 3
1873807292, 4

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

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

187ag0yzas. 1
1873807294, 2
1873807295, 3
1573807296, 4

o s quits & & form, e 5 9 7 T e e 20

(1) 1= k (mod 72) Z;,¥ U& A= g, a7 k (mod 9) Zy H U& IWE &
(2) A= k (mod 72) 7, H % A< g, a7 k (mod 8) Zg H U&H A+ ¢
(3) T2 k (mod 8) Zg H U& qMe g, Al k (mod 72) Zy, A TH M &

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

1873807293 1
1873807294, 2
1573807295, 3
1573807236, 4

www.FirstRanker.com
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(1) I 15 a principal 1deal

(2) I 1s a prime 1deal of Z

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

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

T & TOSATAAT [ AT | T 77 § T T T T7 27

(1) [ T W TSI AT

(2) T it T 9T oAt [ g

(3) A= 1, T = UF STATA OSEAL g, af [ TH T ST o=l g

(4) T= I, T H UF 3 qUSTal g, a9 [ T 6l TF 97T sl g

187ag0yzar. 1
1873807298, 2
1573807298, 2
18738073200, 4

www.FirstRanker.com
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(1) F[X]isa UFD

(2) F[X]isaPID

(3) F[X] 1s a Euclidean domain

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

1e7ag0yz0l. 1
1573807302, 2
1873807303, 3
1573807304, 4

U HF F 9% UF L AT dgU=iT 999 B F[X] AT T2 55 5 3 619 F F99 a7 57
(1) F[X] % UFD g
(2) FIX]U®PID g

(3)  F[x] v& qF=T 9id (3199) 2
(4) F[X] 7 PID g Tehe qfa=1a 9id () 781 &

18738073011
1873807302, 2
1873807303, 3
1873807304, 4

www.FirstRanker.com
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(1) If f(x) 1s ureducible in Z[x], then it 1s irreducible in Q@[x]
(2) If f(x) is irreducible in @[x], then it is irreducible in Z[x]
(3) If f(x) 1s reducible 1n Z[x], then 1t has a real root

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

1873807305, 1
1573807306, 2
1873807307, 3
1573807308, 4

f(x) € Z[x] & n Fife (=30T) FT UFFONHN T292 AT T 70T F T HIT F 77 27
(1) =% f(x) Z[x] F Foraaiir 21, 79 72 Q[x] # seraweoiiT 2

(2) == f(x) Qx] 7 FAATHTOA 2T, T g L[] F SArTHwwieT g

(3) A f(x) Z[x] H AHL0IN 2T, T THRN ATEAIH TA W0

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

1873807305, 1
1873807306, 2
1573807307, 3
1573807308, 4

www.FirstRanker.com



=I :1 aégﬁg%fnr%gﬁglﬁ'gg‘mg statements are true?

www.FirstRanker.com www.FirstRanker.com

(1) All extensions of degree 2 of F are 1somorphic as fields

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

(2)
Char(F) = 0

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

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

1573807305, 1
1873807310 2
1573807211, 2
1873807212, 4

F T U# &3 AT 94 9% § T &9 T 5799 To7 27

iy

(1) F & @iT= (T2307) 2 & 4T A=a1e &= &t avg a9=dr ¢

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

(2)

I= Char(F) > 0

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

Tt F oi¥=a g

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

1573807303, 1
1873807210, 2
18738072311, 2
1573807312, 4

www.FirstRanker.com
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(1) There exist three mutually disjomt subsets of R, each of which 1s countable and dense 1n
K

(2) For each n € M, there exist n mutually disjoint subsets of R, each of whichi1s  countable
and dense n R

(3) There exist countably infinte number of mutually disjoint subsets of R, each of which 1s
countable and dense in R

(4) There exist uncountable number of mutually disjoint subsets of R, each of which 15

countable and dense in B

15738073131
18738073214, 2
1573807215, 2
1873807216, 4

e & o & T ' 22

(1) R & T T7E07 A9 SUAH=AT ¢ [oH o o0 T a49T R 7 999 2

gE n € N & [0, R % n 99997 SHTE ST0H=7 g (o4 H 9o T 797 R 5 799

(2) N

2
(3) R % T AT TR AEIHT SUHH=AT ¢ (o H o Fedd T 9T R H T9 2
(4) R % S 939 AEFT SUAH=AT ¢ [ | Tod® T 997 R T99 g

18738073131
1873807214, 2
1873807315 3
1573807216, 4

www.FirstRanker.com
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n=l

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

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

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

18738073171
18738073218 2
1573807213, 2
1873807320, 4

AEF AR Farr 0] = {12, ..., n} 7% FEE # 979+ &

x=]

n=1

T T & AT 0 A 2 x = (ay, a,,..) €EX F T, T(x) = (1,a,,a,,..) 3T
qiveTiad &9 99 F F °F ST 599 99 22

(1) I= x, € X,n=1,2,3,.. 7 ™7, ¥ § UF dHA g, T 9 ATHH ¢
(2) X T Hgd greueh a9iE g

(3) AIT:X - X ¥ad g

(4) AT T: X — X 91 U Afgaia +aq @38

1879807371
1879807218 = www.FirstRanker.com
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Consider the initial value problem i—‘: =x?+ y%, y(0) =1; 0 < x < 1. Then which of the
following statements are true?

(1) There exists a unique solution n [[I. %]

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

(4) The solution becomes unbounded 1n some subinterval of E, '1]

15738073211
1873807322 2
1573807325 2
1873807324, 4

aﬁﬁ?mm%=xz + v y0)=L0sx<s 1l TEEARFITa = = A R

(1) [D,ﬂ H ATZdT g1 IIA=9 2
(2)  TEEHEA [::l.ﬂ HufEz g

(3) g4 [0,1] # Tt fag o= fEf=Ear (RRmtE) =siar g

(4)  Fort s (7, 1) & 2 i B iRbAker .com
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R cEirstranker's choice
1879807322, 2
1879807323, 3
1879807324, 4

www.FirstRanker.com www.FirstRanker.com

Consider the eigenvalue problem
(1 +x%y") + Ay =0,x € (0,1),

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

Then which of the following statements are true?

(1) all the ergenvalues are negative

(2) all the e1genvalues are positive

(3) there exist some negative eigenvalues and some positive eigenvalues
(4) there are no eigenvalues

18738073251
1873807326, 2
1873807327, 3
1573807328, 4

www.FirstRanker.com
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(1 +x%)y') + Ay =0,x € (0,1),
y(0) =0,y(1) +2y’(1) = 0.
R EE I EAE R EEIL L Y

www.FirstRanker.com

(1) Tt AT AT TS ¢
(2) THT ATTAATF AT 9919 F 2
(3) T TATHE AT T AT SATTAA I ATT 2

(4) g ATHAATE AT T2l 2

15738073251
1873807326, 2
1873807327, 3
1873807328, 4

Let v be a solution of
(L+x%)y" + (1+4x3)y=0,x>0

y(0) = 0. Then y has

(1) infinitely many zeros in [0,1]

(2) mfinitely many zeros in [1, o)
(3) at least n zeros in [0, nm], Vvn € N

(4) at most 3n zeros in [0, nw],Vn € M

1873807329 1
1573807320, 2
1573807321, 3
1573807332, 4

www.FirstRanker.com

www.FirstRanker.com
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A TRFRFRHKEr's choice
(14+x5)y"+ (1+4xH)y=0,x >0,

www.FirstRanker.com www.FirstRanker.com
y(0)=0.Tay®
(1) [0,1] ¥ A=aT: 98 T &
(2) [1,00) 7 sidq: Tg T &
(3) [O,nn], Vv n ENHFATAFTA N TTE

(4) [0,n7], ¥n € N 5 =ife= ¥ A8 3nsA g

1573807329 1
1873807330, 2
1573807321, 2
1573807332, 4

A possible initial strip (xg, Vo, Zo, Po, §o) for the Cauchy problem pg = 1

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

(1) (S,é;l.sl.s)
(2) (S,éyl.——,—s)
(3) (S,i'l.sl.—s]

(4) (S,égl.—i,s)

5

18738073331
1573807334, 2
1873807325, 3
1573807326, 4

www.FirstRanker.com
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Fnrstra nker's choice
T pg =1%o, sigip =

o, "2t FirgtRanken Cafb

www.FirstRanker.com

xo(5) = 5, Vo(s) = i“ Zo(s) =1 E T HATAT SAHF 921 (X, Vo, Z0, Do, Go) B

(1)

(2)

(3)

(s21.45)

{4} (S.lé.l]--_i.ls

18738073331
1573807334, 2
1873807355, 3
1873807356, 4

Let u(x, t) be the solution of

d2u A3y
—_— ——— =Xt ,

dr?  ax?

u(x,0) = Z—;{(X,D) =0

Then u(2,3) 15 equal to

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

1573807337, 1
1873807338, 2
1873807339, 3

—00 =l X =

< x < oot =0,

1573807340, 4

www.FirstRanker.com
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A
Tz u(x,t) T ETEA I

3%u 8%u
de?  axt

Firstranker's choice

=xt, —oo<
- du 3 _
u(x,0) = E(x,ﬂ) =0,—00 < X < 00,

AT u(2,3) WA Z

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

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

x<oo,t>=0,

.FirstRanker.com

www.FirstRanker.com

The values of a, 4, B, C for which the quadrature formula

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

1s exact for polynomuials of highest possible degree, are

3 5 45 8
{1) HZJE,A:E+—:‘;§JB:;,C

3 5 45 8
{2) HZJE,A:E——S‘.II@JB:E,C

3
(3) a= JE.A

(4) a=

5 __(1 r) %

-3(-§a-3e

-3

www.FirstRanker.com

www.FirstRanker.com
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0 j4I§irétr;s| nker's choice

1573807345, 2
1573807344, 4

www.FirstRanker.com

www.FirstRanker.com

aFAT T 1 (1 — x)f (x)dx = Af (—a) + BF(0) + Cf (a) & I==a &wa =ver (F=4ft) &

AgUEi & T faeiger 316 29 % 0 a, A, B,C H A1 &

[z 5 5 g 5 5
1) a= 5A=5+5 B=50=5"35
3 5 45 8 5 45
2)  a=5A=5—35 B30+

[z 5 3 g 5 J3
(3) H—JE.A—E(l—ﬁ,B—E.C—E(1+ﬁ

(4) H=J§.A=%(1 +:’—,g],3=§.c=5(1—i§)

15738073411
1873807342, 2
1573807345, 2
1573807344, 4

www.FirstRanker.com
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{y’{_.rjl +y(x) =

vi0)=1,

x =0,

and the following numerical scheme to solve the ODE

2k

{M—F?_l:‘l n=1,
Yn — l'?l — 1.

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

(1) (V) 2 omasn — ow
(2) (V;,) = 0asn — oo

(3) (¥, ) 1s bounded

(4) I??haé[u,rﬂ.‘l’(”h} —Y|2wasT -

1573807345 1
187380734E. 2
1873807347, 2
1573807348, 4

www.FirstRanker.com
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{_1-"{.1':] +y(x)=0, x=0,

0) =1,

v(0)

TAT TEFT g4 H & [0 (H+ HTeAF AT (2h) 77 fF=m 57

2k

{—"““‘Y"‘l +V, ;=0 n=1,
Yu = 1..?1 = 1.

a0 < h <3 7@, T E T AT T T AT
(1) (V) = oo n — o0

(2) (V) = 0@ n — o

(3) (V) urE=E

(4) nhepor]ly(nh) — Y| = AT T = o

1573807345 1
1573807346, 2
1573807347, 3
1573807348, 4

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

subject to fun y2(x)dx =1, y(0) =0 = y(n) is equal to

(1) 1/2
(2) 1
(3) 2
(4) 1/3

1873807343 1
1573807350, 2

www.FirstRanker.com
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0 j5I/§ir;§tr;s| nker's choice
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afaadt [y 2(x)dx =1, y(0) =0 = y(m) F & ®&==% 1(y) = [ (%}z dx & =Taq

AN Z

(1) 1/2
(2) 1
(3) 2
(4) 1/3
1879807349, 1
1879807350, 2
1879807351, 3
18795307352, 4

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

1=

dy

dx?

2
) — 23-‘] dx, satisfying y(0) = 0 = y(1). Then an extremal y(x), satisfying

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

(1) X (x—1)?

24

(2) ~(x—1)?

(3) Z(xP-2x2+1)

(4) =(x*+x2-2)

24

1573807355,
1573807354,

1
2

1873807355,
1873807356,

=
4

www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice \ :
www.FirstRanker.com www.FirstRanker.com

- - - Ty 2 :
P IGEE] y(0) =0 = y(1) ®T A= F%A T ®ATE [(y) = ful[(%) — 2;-‘} dx & =T
y = y(x) € C*([0,1]) F “THRZIHATE T TeAd AT | T ATH T TEATHT Tred=ell & qr-ars
0 TAT 1 9% =7 STAT %1 Hqo= Fe a1 =F7 y(x) & Fea Farsmar g

(L -1

(2) X (x—1)2
(3) Z(xP-2x?+1)

(4)

1573807353, 1
1573807354, 2
1873807355, 3
1573807356, 4

www.FirstRanker.com
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Let $() = f(x) +2 j [y (919() + e (g, (Ol

be an integral equation. Consider the following statements:

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

b . b, :
Jo fDgi(D)dt =0= [ f(t)ga(t)dt.
S, The given mtegral equation has a unique solution for every f € C([a, b]) if A is not
a characteristic number of the corresponding homogeneous equation.

Then

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

(4) Both S; and S5 are false

18738073571
1873807358, 2
1573807353, 2
1873807360, 4

www.FirstRanker.com
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T i (Ta, b]).
A ﬁiri‘t&*&ﬁk%ﬂ badice 12,51 www.FirstRanker.com www.FirstRanker.com
() = F@)+2 [I©0.09 +he 9,010t

§,: AT = TE AATHAT AHHT HT (&6l f € C([a, b)) F O ZAE, T

L f@®g®dt =0= [ f(t)gz(t)dt.

S, = IE TATHAT TOHIH T 27 f € C([a, b]) & oo sAfget g7 g afs A 99 990

GE

(1) Sy TATS, AT AAE

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

(4) Sy TAT S, AT AT &

1873807357, 1
1573807358, 2
1573807353, 3
1573807360, 4

The integral equation

plx)=1 +% fnﬁ (cos? x) ¢p(t)dt

has

(1) no solution

(2) unique solution

(3) more than one but fimtely many solutions

(4) infimtely many solutions

www.FirstRanker.com
18739807361, 1
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D’ljegi_rgtra nker's choice
1879807364, 4

THATHAT TH 0T
$(x) = 1+ [ (cos?x) p(£)dt

Ell

(1) wFEgaTEz

(2) Algd T g &

(3) i st af T =
(4) AAad: 9gd 89 ¢

1873807361, 1
1573807362, 2
1573807363, 3
1573807364, 4

www.FirstRanker.com

www.FirstRanker.com

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

(1) —(—_)——=G;l =j=n
(2) i(a—Tx)—a—T=ﬂ;l =j<n
3 (5)-25-=01<j<n

(4)

www.FirstRanker.com
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1573807367, 3
1573807368, 4

www.FirstRanker.com

www.FirstRanker.com

U AT a5 9% (5= %< ot afa =mdiga F20 g4, ..., q,, & 37004 2n
T(qys ever Qs Gy s Gp) FT T BT AT FSAT HT A AR =MGFA GA Q) 1 < j <, ATTA

U7 A TET 2, S7F gf af 9T &l AT aH a0l g

d (ar’ ar P
(1) E(_ﬂ-t;'j-) “9q; 0,1=j=n

d(ary ar f e
(2) E(_aqi) ~3g; 0,1=j=n

8 [dT ar .
(3) E(E —EF{I—D,J.;_;;R

@ —()-T=o01<j=n

1573807365, 1
1873807 3EE. 2
1873807367, 3
1573807368, 4

www.FirstRanker.com
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E[cos(tX + u¥)] = E[cos(tX)]E[cos(u¥)]
(1)
— E[sin(tX)] E[sin(uY)] forallt,u € R

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

represents Normal distribution with mean y and variance o°

(3) X=a}ln{V =>b}= ¢ foralla,be R

(4) P{x=aln{Vv=0)=P{x=a)P{Y =b}) foralla,b ER

1873807363, 1
1873807370, 2
1873807371, 3
1873807372 4

X TETY F ) 9% Frediash J F907 2= 9% AT T 751 H & B F 799 Oaf 27

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

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

HATET o TAT TET g2 & AT AT a2 [2arar g

(3) X=aln{y=>b}= ¢ A a,b € R H T

(4) Pix=a}n{y=b}) =P({Xx =a)P({Y = b)) Tt a,b € R&foT

1873807369, 1
1873807370, 2
1573807371, 2
1873807372 4

www.FirstRanker.com



:I A 15 grézgaﬂm £ gaomvanable'; on (0, F, P). Then which of the
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(1) If X, — X almost surely, ¥, — ¥V almost surely, then X, + ¥, = X+ V mn distribution
(2) If X, — X m probability, ¥, — ¥ almost surely, then X, + ¥, = X + ¥V in distribution
(3) If X, — X m probability, ¥;, — ¥ in probability, then X, + ¥V, = X+ ¥V m distnbution
(4) If X,, = X n distribution, ¥, — ¥V in distribution, then X, + ¥V, = X 4+ Y 1imn  distmbution

1873807373 1
1573807374 2
1873807375, 3
1873807376, 4

{(Xn
%:‘?

(1)

(2)

(3)

(4)

V,):n = 1} @47 (X,Y) & (Q,F,P) 9% ATT==® < A7 | 9 3 H o &lF H 599 qgf

azx, s xFAEEa Yy, s VRS a, aa g5y, + 1, - X 4+ ¥
A= X, - X MHAEaTH, ¥, s VY AEm T, agdaea 5 X, + ¥, - X+ V
A= X, - X WEEar F, ¥, - VY OEEar d, aadea q X, + ¥V, = X +V

AKX, - X9edH, ¥V, sV ded H, addeqa A X, + ¥, = X +V

18738073731
1873807374, 2
1573807375 3
1873807376, 4

www.FirstRanker.com
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q forj=0

P ={1—q forj=i+1
0 otherwise

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

(1) The Markov chain is irreducible

(2) The Markov chain 1s aperiodic
(3) p‘gu) =gforalln=1

(4) The Markov chain 1s posifive recurrent

18738073771
1873807378, 2
1873807379, 3
1573807380, 4

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

q j=0Ffm
Pij=9l—q j=i+1&fy
0 ST

i =0,1,2,.., FT FZ0 < g < 1| T 7 H T HT & F479 Al 7
(1)  HATHT a1 TATHT 2

(2)  HATHIT GAT AAAAT

(3)  p=qwinz1%Fm

(4) HATHTT STEAT TATHAE AT &

1873807377 1

1879807278 2
1879807379, 3 www.FirstRanker.com
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Consider a Markov chain with state space §. Let d(k) denote the period of state k € 5. Wiuch
of the following statements are correct?

Fori,j € S,1f3 n,m = 0 such that p:.(;j = 0 and pﬂ“j =0
(1)
and i 1s recurrent, then j 1s recurrent
. . (m) (m)
Fori,j € §,1f3 n,m > 0 such that p; =0 and p; =0,
(2)

then d(i) = d(j)

(3) Fori,j € 5,1f 3 r = 0 such that pI.(;J

\T)

- 0 then j cannot be transient

W

Fori,j € S,if 3 r = 0 such that pI.[;J
recurrent

(4) - 0 and 1 1s null recurrent then j 1s positive

1873807381, 1
1573807382, 2
1873807385, 3
15738073584, 4

ATTAT ATE S ATAT ATHIT S7aAT 92 == F9) 914 & k € § F =17 staea7 rer d (k) 1 97
o= & o =i & e T 22

ijesHTT, A= Inm > ﬂmﬂ%ﬁpgﬂ - Gwpﬂnj > 0 AT T 2, 7 ]

(1) -
T gl 2

(2) i,jes,af In,m> GWW%%;}E;‘) - ﬂﬁmpj':_;"':' = 0,7 d(i) = d(j)
(3) ijesaTIr>ommuHEEEfEp]’ > 07 afors T2 g1 awar

4)  ijeSsATIr>oT@IEEE ] > 0TAT i T TACTAA 2 T j AATF TATAA &

1879807381 1 www.FirstRanker.com
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15738073584, 4

A random variable T has a symmetric distribution 1if T and —T have the same distribution. Let
X and Y be independent random variables. Then which of the following statements are correct?

(1) If X and ¥ have the same distribution then X — ¥ has a symmetric distribution
(2) X ~N(3,1)and ¥ ~ N(2,2), then 2X — 3Y¥ has a symmetric distribution
(3) If X and ¥ have the same symmetric distribution, then X + Y has a symmetric  distnbution

(4) If X has a symmetric distribution, then XY has a symmetric distribution

1873807385, 1
1573807386, 2
1873807387, 3
1573807388, 4

U A3 =2 9% T FT 4ed J99d ¢ A2 T T9T —T % U o 929 gl X T Y F #9097 q152%
=7 A A 79 F | # T 4T 985 2?

(1) = X UF V & U 5 deq @i a9 X — V & ded aA9H9d g
(2) AL X ~ N(3,1) TTY ~ N(2,2), 9 2X — 3Y F 5= HAHa g
(3) I X TTY & UF o F G914 dod g, 99 X + ¥V F 9o GHHT g

(4) 1 X &7 9o 99Ad g, T XY T ded TAHd g

1573807385, 1
1873807386, 2
1873807387, 3
1573807388, 4

www.FirstRanker.com
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A Firstranker's cho
Suppose )a"i","%zt e n Iﬁrasi'g T_Elcfrijmfnml (Wvad FifstRanket Epm= min{fyww EijstRkanker.com
Xmy= max{Xy, ..., X,}. Then which of the following statements are correct?

(1) (X1, X(ny) 15 jorntly sufficient and complete for &

(2) (X(1y, Xmy) 15 jointly sufficient but not complete for &

(3) K;":' 1s a maximum likelithood estimator for 8
(4) 3(1) 15 a maximum likelihood estimator for &

15738073859, 1
1873807330, 2
1873807391, 2
1873807392, 4

A % X, X;, ..., X, 11d. Uniform (6, 26),6 > 0 g1 94 % X, = min{X;, ..., X,,} T
Xepy = max{Xy, .., X, }. 79 9= & & &7 7 97 721 52

(1) 6 F T4 (X1, X)) TIFT =T H T T4T 9 €
(2) 8 & T (X (1), X () T 9 | 94T g 94 0 Tl §
(3) Hﬁ%%ﬂﬁwqﬂm:mﬂfﬁg

(4) 6 % T Xy, ATErhes HATAT AHA%

1873807389, 1
1873807380, 2
1573807391, 2
1573807392, 4

www.FirstRanker.com



the following statements are correct?

l FirstRanker.com
A’ iFz 40 brrads Qbssrvations with E

X;) = 0and Var (X;) = ¢ > 0. Then which of

www.FirstRanker.com

1 no
(1) - (X2i—1 — X>;)? is consistent for a2
=1
1 no _.
(2) - (X; — X)? is consistent for o2
i=1
1 n
(3) — X? is consistent for g2
n i=1
1 n _
(4) 1 Z (X; — X)? is consistent for g2
n— i=1

1873807393 1
1573807394, 2
1573807395, 3
1573807396, 4

AR @EEX) =0TaTVar (X;) =02 >0 a4 {X;: i = 1} iid Haaw g aa A= H 4
T T T A2l 27

1) EFHR - (Mg — Xp)? FATEE

2)  orFEfmoyn (X, - %) wEaE

(3) o FfmoTh, x? gEaE

4)  orFfT S TL, (X —X)? gy

187ag0y3as. 1
1873807394, 2
1873807395, 2
1573807396, 4

www.FirstRanker.com
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function p(x), x € Consider testing tmwypﬁﬂﬁsgﬁanker com www.FirstRanker.com
Hy : p(x) = %J x € X against
Hy:p(x)xx x€X

based on a single observation X. Then which of the following statements are correct?
(1) The test with critical region {X = 2} 1s most powerful of 1ts size

(2) The test with critical region {X < 2} 1s unbiased at level @ = 0.1

(3) If X = 7 the p-value of the most powerful test 1s 0.6

(4) There exists a nonrandonuzed test of size 0.05

1573807397, 1
1873807398, 2
1873807399, 2
1573807400, 4

sfdast a2 X = (1,2, ...,10} 797 ITEAFAT 5879 Fa9 p(x), x € X % ar9 X il F6aq
Tai=z® I A= THFH94T (hypothesis)

Hu:p(x)=11—u.xexﬁﬁr

Hy :p(x)xx, xeX
T AT H U AT LA X F AL I G T 3 F [T H 91| dd A T q

(1) {X = 2) wifcr® &0 aTa1 T A9 AEA § A ainannei g
(2) (X < 2) FIf® & AT T 597 g = 0.1 97 AF0999

(3) = X = 7, a9 STIRASTTEAT T &7 p-AT9 0.6 2

(4) ATEH 0.05 FT A= Hd T AfaeT H 2

1879807397, 1

1879807398, 2
1879807399 32 www.FirstRanker.com
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Let {X, : n = 1} be 1.1.d. with common unknown continuous distribution function F(x — ),
where 6 1s the unique median of F. Define

Y:{l ifx, >1
Tlo ifx, <1

For testing Hy : 6 = 1 agamnst H; : 8 > 1, which of the following statements are correct?

(1) S,, ~ Binomial (n. 3 under H,

and S, =Y, Y.

(2) Test based on S,, 1s distribution-free under H,
(3) Right-tailed test based on S,, 1s unbiased
(4) The sequence of nght-tailed tests based on S,,, n = 1, 1s consistent

1873807401, 1
1873807402, 2
1573807403, 2
1573807404, 4

(X, :n = 1} A AT Aqd 9ed ®Ad F(x — 0) F ™7 11.d. A g7 F & sttgaiT
HTfeTaT @ g1 IreaTed &Y

1 #A=EX =1
wefl T

— 3 -
0 ARFX <1 TN Sn = Lima Vi

AT Hy: 6 = 1T Hy: 0 > 1, % A7 Uiierd &7 & o 597 o O &9 o %97 a2 27

(1) Hy & 99T S, -wi%q?(n,l)

2
(2) Hy & Sa¥d S, 97 AT T de0-H9d ¢

(3) Sp T AT TTEE 2w’ T AA199d 5§

(4) Spo1 = 1, UT AT TTEE To2’ T H7 FH TEd 2

187agny4ol. 1

18 b Ll el N L

[ ey s i e ey

13739807403, 3 www.FirstRanker.com
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Suppose the conditional p.d f. of a random variable X given & 1s

2x o
fl(x|8) = {F‘ D=x<8

0, otherwise

where the prior distribution of & 1s Umiform (0,1). Based on a single observation x from X,
which of the following statements are correct?

(1) The Bayes estimate for & under squared error loss function 1s - x log,x
(2) The Bayes estimate for & under squared error loss function 15 _xlogex
(3) The Bayes estimate for ¢ under absolute error loss function 1s x

(4) The Bayes estimate for & under absolute error loss function 1s %

1873807405, 1
1873807408, 2
1573807407, 2
1573807408, 4

www.FirstRanker.com
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F(x10) _{33, D<x<8
- 0, B

ST 6 %1 99 @=9 Uniform (0,1) 21 X & AT Uah THITA x & A1 U7, My s T @7 &
FAT Al 57

£

(1) 8 % oI TS UIE A AT & AGATT, TA-AFA —x log.x 2

xloges x 5

1-x E

(2) 8 = T ‘TS UIE AT AT & AT, a-EEe —

(3) 8 7 o e Tf= 21 o & Aqa, I9-AF A x 2

(4) 6  For ey 3fE 21w & T, 9T — &

1+x —

1873807405, 1
1573807408, 2
1873807407, 2
1573807408, 4

Consider the random effect model y;; = u + b; + &;;,1 = 1,...,5;] = 1,---, 10 where
b;~1.i.d.N(0,7%) and &;;~i.i.d. N(0,c?) are all independent of each other. The parameter
space for the model is (i, 2, 72) € R x [0, 99) x [0,0). Let 62 and 72 be the usual unbiased
ANOVA estimators of ¢ and 77 respectively, and 65 and 72, be the maximum likelihood

estimators of 02 and 72 respectively. Then, which of the following events can happen with
positive probability for some parameter values?

(1) G2 is negative
(2) 2 is negative
(3) g% 1s negative
(4) fZ, 1s negative

1870507409 1

1873807410 2
1873807411, 2

www.FirstRanker.com
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TaEFm T E FEst yy =+ b+ & i=1,...,5 ) = 1,--, 10 9% =R %7, 57T
bi~ii.d. N(0,72) T4T &;;~i.1.d. N(0,02) 99 Us THL H TF0A g1 [F=281 & o0 q1=a a4978
(n,02,1%) ER % [0,00) % [0,00) E1 &2 TAT £2 1 FHT: ¢ TAT v2 T ATLTIOT AT THAT
ANOVA ST ATH T4T 62, TAT 12, F 02 TAT 12 T ATIHTH GATTSTT HT ATHAF A1 a9
T ATAA AT o6 (A0 (757 5 H AT AIAHAT ATl Hia-Hid = T2A gf Tl 27

(1) GZ FTHAT
(2) £2 AT ¢
(3) G2 TS &
(4) 2 UM 2

1573807405 1
1573807410, 2
1873807411, 2
1573807412 4

Given data {(x;, v;) : i = 1,2, ..., n} where n = 2 and not all x;’s are identical, the simple linear
regression model v = @ + fx + ¢ is fit. Let hy; be the i""diagonal element of the Hat matrix

H =X (X'X)"1X' where X, is the corresponding model matrix. Then which of the
following are possible for some choice of n and x4, x5, ..., x,,?

(1) hy =
(2) hy; =
(3) hy =

—1 for some i

0 for some i

1 for some i

(4) All h;; are equal

15738074121

1573807414, 2
1573807415, 2

www.FirstRanker.com

www.FirstRanker.com
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ot {(x,y;) i =12,.. n}AFgn = 2TAT AT x,;’s TI909 921 g, T9A L1dF
TATAAY 287 (A=) y = @ + fx + & T T hy; T Hat =g H = X (X'X)~1X @1 ith
Taraulir st T A, 98T X, o T0% 99d Al=d AT=g gl ad 79 § T &T 0 T9T 1, X5, .., Xy,

{1} hn‘: —lfﬁ{f‘ﬂﬁﬁ'l'{

(4) qd hy; FATE

18738074131
1573807414, 2
1573807415, 2
1573807416, 4

Suppose that My, ~ Wishart, (I, m) and Z ~np(0.E) are independent where E 1s positive
definite. Let a € RP be a fixed p-vector such that @ = 0 and define d = Z/||Z||. Then wiuch
of the following random variables has a y* distribution, possibly after being scaled by a
constant factor?

(1) d' M~d

(2) (d'M~td)™
(3) a'Ma

(4) (a'Mta)™?

187ag0r41vy. 1
1873807418, 2

1879807419 =
1879807420, 4 www.FirstRanker.com
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AT % Mpxp ~ Wisharty (I, m) T9T Z ~Np(0.) TT0A & gl L &FTeaF (M2 g1 7
a € RP U Foa pafEa s w2 % a = 0991 d = Z/||Z|| Ft avg afarteg w91 a@a,
AT U (P47 [ & ITANT & /T Tl oo, 7001 7 3 T A3 =2 =120 1 9= y2 grm?

(1) d' M~'d

(2) (d'M~td)~t
(3) a'Ma

(4) (a'Mta)™?

15738074171
1573807418, 2
1573807413, 2
1573807420, 4

To estimate the population total ¥ = ¥™_ | vy, where v, V5, ..., vy are study variables and N is
the size of the finite population, a sample of size n 1s drawn using PPSWR(py, P2, ... Py )
scheme. If ¥y is the Hansen-Hurwitz estimator for ¥ then which of the following are correct?

(1) Vyp is unbiased for ¥

() Var(Fuy) =2 Nl.:;_ -v?)

(3) Var( ?HH) = %Z{il {E_ E( ?HH:}}Z Pi

1

5 2
N N ¥i ¥j
m f:lzj:j___ji-j (E—p—J) F_}Epj.

1879207421, 1
1879807422 2
1879807425 =

1873807424 4 www.FirstRanker.com
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SATEEAT ANY = YL,y & AADA & AT, F&T Yy, Vs, ..., Vy AEAAT A7 ¢ 4T N 9EATHT

ST & AT g, nATed & 99T PPSWR(py, pa, ..., py ) ATSATTAT T THHTAT ATAT 2

% Yy sa-2A T srwe® 21, ¥V & o, 99 ffe s a s aagr 22

(1) Y & o Yy s 2

1

(2) Var( Vyy) = _[ ?:1%':'_5 -

n

- , N2
(3) Var( Vgy) = iE‘?;l E,L:_ E( YHH}} Pi

1

o > ,.. 2
{4} Var{ YHH) = J"Ilfﬂ—l:] {"IT:]_ Eﬂﬂ:l-_l'i'! (ﬁ — '}_-'I) P: F_}j

18738074211
1873807422, 2
1573807425, 3
1573807424, 4

i By,

Consider a Balanced Incomplete Block Design (v, b, 1, k, ) of v treatments and b blocks of k
plots each. Let N be the v x b mcidence matnix of the design. Then which of the following

statements are correct?

(1) k-1 =r(v-1)

(2) b=vw

(3) rank (NN') = v

(4) trace (NN') = bk

187ag0r425. 1
1873807426, 2
1573807427, 3
1573807428, 4

www.FirstRanker.com
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AT & v ‘Cieds T97T To® i H k WA AT b sAl® & 9 &7 o aqied S99 s1d
=T (v,b,r, k, ) WEEAT N S REFAETFT v x b A9 =g AW aa e H T
I & AT A2l 27

(1)  Ak-D=r(v-1)

(2) b=zv

(3) rank (NN') = v

(4) trace (NN') = bk

18738074251
1573807426, 2
1873807427, 3
1573807428, 4

Consider the following system with three independent components u,, 1, and u5:

Suppose that the failure probability of each component 1s p, and let f(p) be the probability that
the whole system 1s still functioning. Then which of the following statements are correct?

®  7G)=3
@ fE)=3

@ fG)=%

(4) f (E) =0 www.FirstRanker.com
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Birstranker's choice
1879807430, 2
1879807431, 3
1879807432, 4

www.FirstRanker.com www.FirstRanker.com

AT ST ATAAT Uy, Uy TAT Uz TTAT 5+ TOTHT 97 F7

iy

)

AT & g7 st & === g o ft wiiEwar p g, 99 1o 9ot & w5 w5 i iR f(p)
AT T RO B T A8

18738074291
1873807420, 2
1873807421, 3
1573807432, 4

www.FirstRanker.com
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a Eﬁgl&ﬁg;ﬁ.ﬁlﬁ%gﬁge, Cls Du[r!;‘a arri_ve at a Poisson rate pf one per teg minutes,
and the service time 1s Exponential at a ratew/dni¢ StiRank @ec e nunutesVivw FjlséRanker.com
probability that there are n customers in the system in steady state. Then which of the following
statements are correct?

(1) Fn+1=%Pn foralln =0

(2) The expected number of customers 1n the system 15 1 m steady state

(3) The expected number of customers in the system 1s 2 m steady state

(4) The expected amount of fime a customer spends in the system in steady state 15 10
minutes

187380743231
1573807434, 2
1573807435, 2
1873807426, 4

AT T3 U f Ui F a9 1= [ & BT A argw G 39 Hae J U S E=rE 37 fJ A"
T AT AT 39 H AT T9 T 797 10 e 7 28 O a0 Fwaaidt g1 AT {5 S s
H 20 AT H n ATgdh gl & ATEEHar B, g1 94 (7% § T 19 F 597 951 27

(1) Prs1 =%Pn oAt n = 0% =0
(2) TATAT SAT0T | AT H TTEai i AuTag 9 1 2
(3) TATAT ATEAT H AUTAT H ATl i AT 91 2 F

(4) AUTAT g TATHT ST J TTgah Tt 5 10 e G

1873807433 1
1873507424, 2
1873807435, 3
1573807426, 4

www.FirstRanker.com
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:I_.{"2 quqrﬁ% Efﬁrﬂdpﬁgga“ﬁggﬂmaﬁables with mean 6 and variance 62 where # € R

1s unknown. Then which of the following \WidWalEfi$i RANKSHLQM www.FirstRanker.com
(1) J'WE%?'X; 1s unbiased for &

Xi+axi+oxs . - 2
(2) L2778 15 unbiased for 8

14

2
(3) @ 1s unbiased for (1 + )

(4)  X;(1—72) is unbiased for 6(1 — 6)

187ag07437. 1
1873807428, 2
15738074289, 2
1573807440, 4

AT o AT 0 9T T892 82 F AT Xy, X, TAT X, 11.d. AT AE=2@ 9 g, 9gf 0 € R
AT g T 77T A F & T H9T A2l 27

(1) X‘Jrﬂi%mﬂ 6 = T Aqfsea ¢

2 2 z . .
(2) BT g2 % R amfieT 2

14

(3) L g1 4 6) % for i

@ x(1-2). 601 - 06) % o e &

15738074371
1573807438, 2
1573807433, 2
1873507440, 4
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