CSIR MATHEMATICAL SCIENCES BIL

Topic:- 704_PARTA_CSIR_SEPT22_SET1_BIL

1) In a test with multiple choice questions, candidates get 4 marks for a correct answer and lose 1 mark for an incorrect
answer. Two candidates A and B attempting 18 and 13 questions, respectively, secure equal marks. How many more
INCORRECT answers does A have compared to B?

gz faea gesil ardl v 23¢ 3, Al @Y ys 3El 3k D forw 4 sics grd 3 3 3R YA® s1ed 3wk @ fore 1 3ics @t o= sirar 3 A
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[Question ID = 555][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q1]

1. 3 [Option ID = 2217]

2. 4 [Option ID = 2218]

3. 5 [Option ID = 2219]

4. 6 [Option ID = 2220]

2) A ranks 10t from both the top and the bottom in merit among the girls in her class. B ranks 6t" from the top and 16t"
from the bottom among boys in the same class. If A is immediately ahead of B in merit order, her rank in the entire class

would be
3uofl el &, crsfipel & adiRiar o 3, A I FeIrel Sloll Hu= A a oA A, 10 ai 3 3 oen 3, casdl D afi=ar o d, B o1 e Huz A 6
or 3R ol A 16 ai @ adkaar @at 3, A afd B & i U= 3, sruchl gl wen 3 331 (A PI) T 3T
[Question ID = 556][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q2]
1. 16t from the top and 26t from the bottom

3z A 16 ai aliz ok 31 26 ai [Option ID = 2221]
2. 15t from the top and 26t from the bottom

uz A 15 ai stz ok 3 26 ai [Option ID = 2222]
3. 15t from the top and 27th from the bottom

S 31 15 i aikz ol 3 27 ai [Option ID = 2223]
4. 16t from the top and 27th from the bottom

T 3 16 ai Jk ofld 3 27 ai [Option ID = 2224]

3) Given figure represents pH, partial pressure of CO, (pC0O;), and temperature (T) in an experiment conducted in a
water sample over 20 days. Which of the following statements can definitely be made based on this experiment?
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[Question ID = 557][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q3]



1. High CO; causes global warming.

aiférs COy 3 spgisciier auayr 3 gy axdt 3

[Option ID = 2225]
2. High temperature causes acidification.

SIfEID Aol 3 WciRIB0T BT &

[Option ID = 2226]
3. There is a decrease in pH and an increase in both T and pCO; over 20 days.

20 foit @ sirRIct w2, pH @ear 2 3l ameet @, pCO; cail 3 gy axdt 3

[Option ID = 2227]
4. pH and pCO; are positively correlated while pH and T are inversely correlated.

pH a pCO; soicad Jei6fiia 8, safde pH a T yferelierd: Jaidfia &
[Option ID = 2228]

4) A 360 ml aqueous solution contains 40% alcohol. How much will be the approximate percentage of alcohol if 3600 ml of
water is added to the solution?
up 360 fircht sietir wier a1 40% sicmlsd 3. Al s =it 3 3600 Rt urefl e IR At cemPET fdbdol yfirerd sicmlaa aen?

[Question ID = 558][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q4]
1. 2.6
[Option ID = 2229]
2. 3.6
[Option ID = 2230]
3. 4.0

[Option ID = 2231]
4. 1.0

[Option ID = 2232]

5) A set of 27 similar looking coins has 26 identical coins and one dummy coin having less weight. What is the minimum
number of weighings that will ensure identification of the dummy coin using a two-pan balance?

uop SiA fGol arct 27 Riawml @ e d 26 Riad sifdcel (vaeu) 3 3R b @ MR arcll YfersUl Riawmr & <1 ucrsi arcll v ariel A R_Jetdad
fRpaell ar dicl @2 gferstl Rrad &t usarer Jfeifia & s aaeit?

[Question ID = 559][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q5]

1. 3 [Option ID = 2233]

2. 4 [Option ID = 2234]

3. 5 [Option ID = 2235]

4. 6 [Option ID = 2236]

6) If 90 people are to be seated randomly in 15 rows of 6 seats each, what is the probability that a person gets a seat at
either end of a row?

afe 90 ciell @) Areke® wu A 15 divpal 3, 6 yfer dftp d, dorm oA Al sl cafts &l uftp & Sloll BRI # A vp R Joo B giRkar
foperoft 3?

[Question ID = 560][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q6]

1. 1/2 [Option ID = 2237]

2. 1/4 [Option ID = 2238]

3. 1/3 [Option ID = 2239]

4. 1/15 [Option ID = 2240]



7)  An appropriate diagram showing the relationship between the
categories FOOD, VEGETABLES, ROOTS and ICECREAMS is
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[Question ID = 561][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q7]
1. A [Option ID = 2241]
2. B [Option ID = 2242]
3. C [Option ID = 2243]
4. D [Option ID = 2244]

8) Consider the following four statements.

Statement 1: “Statement 3 is true.”

Statement 2: “Statement 1 is true”

Statement 3: “Statement 1 is true and Statement 2 is false”

Statement 4: “Statements 1, 2 and 3 are false”

Which of the above statements must be true for the four statements to be mutually consistent?
forgsifeiRaa ar o6l ur &arer &

werel 1: "ol 3 Jca 3"

el 2: "ol 1 Jca "

Do 3: "Bl 1 I & 3R DA 2 RIA 8
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[Question ID = 562][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q8]
1. Statement 1

@erer 1 [Option ID = 2245]
2. Statement 2

@erer 2 [Option ID = 2246]
3. Statement 3

@erer 3 [Option ID = 2247]
4. Statement 4

e 4 [Option ID = 2248]

9) On a track of 200 m length, S runs from the starting point and R starts 20 m ahead of S at the same time. Both reach
the end of the track at the same time. S runs at a uniform speed of 10 m/s. If R also runs at a uniform speed, then how
much more time would R take to run the entire course?

uep 200 3t oo T UR, S b AR fiig A S, a 3ad 20 31t 331 A R, b &l IR SISOl RIS BT 3 $p D 3 UR Gloll U 3l AR Ugard
g S 10 31/ 6 vt aifer A Sisar 3 afe R ot vasermet sifer A Sisar 3, A R &t g b ot Sisal 3 b 3iiz sifers JeRT ceem?

[Question ID = 563][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q9]
1. 0.5 second
0.5 Jws

[Option ID = 2249]
2. 1.0 second
1.0 w3

[Option ID = 2250]
3. 1.5 second
1.5 Aws

[Option ID = 2251]
4. 2.2 seconds
2.2 Abs

[Option ID = 2252]

10) The arithmetic mean of five numbers is zero. The numbers may not be distinct. Which of the following must be true?
Uil AT DI DPTIVIARI ATEA 9o & HIATT gD (fiool) o1&l 81 81 Al 3 forgolfciiR3ad 3 31 DlelA1 A Bloll MAAD 3?7
[Question ID = 564][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q10]
1. The product of the numbers is zero
Izt ol Ipurewet 9fel & [Option ID = 2253]
2. At most two of these numbers are positive
o1 2izcaait 31 3 aiffreses At 2oy et & [Option ID = 2254]
3. There cannot be exactly one zero
#I] U 2R 9o otel & el @ [Option ID = 2255]
4. There cannot be exactly one non-zero number
e UP IR YoIR (313-9[o%) ol al Arapedt 8 [Option ID = 2256]



11)

logy0(Y)
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Which one of the following, drawn on a linear scale, represents the
circle shown in the figure above?
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Select the CORRECT option
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[Question ID = 565][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q11]
A [Option ID = 2257]
B [Option ID = 2258]
C [Option ID = 2259]
D [Option ID = 2260]

AN wN -

12) Of all the English magazines published in a country, magazine M is read by the highest number of readers. It

necessarily follows that
uep S9I 3 yopfdra il ey ufeyaprsil 4 3, ufemr M &t uree iz Aaifeie 3 us siforart U A eRYI o 3 &6

[Question ID = 566][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q12]
1. M is the most popular English magazine published in the country.

M Sor 3t yepifdra Jafferes cltepfiRn sEjsht ufdt 2

[Option ID = 2261]
2. M is the most popular English magazine in the country.

M Sor 3 afféres clofter sie)sht uftr 3

[Option ID = 2262]
3. M is the most popular magazine in the country.

M Sor 3 raiferd clioofYRr ufefmr &

[Option ID = 2263]
4. The study has not considered the readership of English magazines published outside the country.
A SIERIGT 3 ST 3 AG2 YbIIA 3B)Gt ufefep1ail & urcdremil w2 R ordl fper srr 3

[Option ID = 2264]



13) The number of three digit PINs, in which the third digit is the sum of the first two digits, is
ot sipl arel el &1 Jizen, RREI dlRrr sie usdl 3l 3icl @I AT &, 3

[Question ID = 567][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q13]

55 [Option ID = 2265]

9 [Option ID = 2266]

45 [Option ID = 2267]

11 [Option ID = 2268]

AN wN -

14) Consider a right angled triangle BAC with medians CM and BL having the same length. The ratio of the length of BC to
that of ML is
up JIAPIVI fepaist BAC o1 frar @3 Rrridl aiftarmsii CM a BL &I asard 61 3 BC ik ML &l cgard @t sieura 3
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[Question ID = 568][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q14]
2 [Option ID = 2269]
3/4 [Option ID = 2270]
4/3 [Option ID = 2271]
1 [Option ID = 2272]

A W N -

15) A battalion consists of elephants, horses and soldiers totaling to 3500. There are twice as many horses as elephants and
one-fourth of the soldiers are riding these animals. In the stand still position, number of feet on ground is 7500. The number
of horses in the battalion is

aiferil, @St sz Rronf3eil ¥ aoft vas aerferrer 3 el et Fizeam 3500 3 srdi ?1st &b s s1fril <6t iz &6l SIogelt 3 3k uap-diens
Rrarél sof storaRl uz Jar 3 osdl g8 savern #, ¢RI Uz @Rvil & dzn 7500 3 aciferrer 3 A1st & i &

[Question ID = 569][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q15]

525 [Option ID = 2273]

625 [Option ID = 2274]

550 [Option ID = 2275]

600 [Option ID = 2276]

A W N -

16) The graph shows number of employees, market share (as % by number of units sold), and sale (in Rs. crore) for five
companies A, B, C, D, E.
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Select the CORRECT statement
uia suforil A, B, C, D, E @& o1f¥fal &l iz, aeiR 23XAcH) (A<l srit sorsil &t iz gfereora @ wu 3), 3k fdazr [aj) (oAs ». i) o
3w 3 fewarn sk &



B Number of Employees
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[Question ID = 570][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q16]
1. A has the highest market share per employee, C has the highest sale for its market share
A &t aoiR B33 yfer @ifdfa affers 3, C 6 o s anie 2ot & o 2maffes 3 [Option ID = 2277]
2. C has the highest market share per employee, B has the highest sale for its market share
C 6t aeIR BRIert yfer oifdfe @ifie 2, B &t oy i) aer B3Riert @ for Jmaifias & [Option ID = 2278]
3. D has the highest market share per employee, E has the highest sale for its market share
D &t areiR 33316t yfer wifife Jmaffere 3, E & fiap e} aer 3Rer! @ fow Jm@ffés & [Option ID = 2279]
4. A has the highest market share per employee, B has the highest sale for its market share
A &1 aeIR BRI6R! yfer wifdfe Jaffie 8, B & fimy i@} aer 3Rt & fow @il & [Option ID = 2280]

17) The wholesale price per unit of an item is Co up to first 19 units. The unit price falls by 10% if 20 to 29 units are
purchased and by another 10 % if 30 or more units are purchased. If 120 units are bought, the total price paid is
approximately

el awq &bt yfer soo1s elfes Hlare, yerr 19 sors:il ao Co 3 afe 20 A 29 sorsl 6 wile & &R al, so1s digra 10% e sirdl 3 siiz 30 =
3ifere sorsl o Wi ur fefym 10% ac sicdl 3 Al 120 sosai Wi sid, gors sRi aer Bl cpneT 3

[Question ID = 571][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q17]
1. 99 Co
[Option ID = 2281]
2. 97 G
[Option ID = 2282]
3. 91Co

[Option ID = 2283]
4. 81 Co

[Option ID = 2284]

18) Two digital clocks show times 09h 13m and 09h 17m, respectively, at one instant. Exactly 30 seconds later the clocks
show 09h14m and 09h17m, respectively. Which one of the following options is a possible difference between the times
maintained by the two clocks?
O W, ol Bforea afsat agrer: 094 13fr siiz 09 17131 39r1 goridl & St 30 Aws utiq afSAf aprer: 094 14861 siiz 094 1713 goricdt &
St af3l grr enfyda Ferl & da o1 FAsfad siae i) U a1 fascal i A Blet a1 3?7
[Question ID = 572][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q18]
1. 3m 00s
3fr 0031 [Option ID = 2285]
2. 30s
3031 [Option ID = 2286]
3. 4m 00s
481 0031 [Option ID = 2287]
4. 4m 30s
45 3031 [Option ID = 2288]

19) There are two concentric circular tracks A and B of width 2 m each as shown in the figure. If r = 30m, what is the ratio
of the areas of Track A to Track B?

St fop R 3 fGarn sk 3, Q1 Adod] garepR ¢ A 3iik B 3, ftordl g &l disis 2 3t 3 afe r = 30 31 3, $p A 3k S B & Sigwa @1
3ropurd foperer 3?7



A

[Question ID = 573][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q19]

28/13 [Option ID = 2289]
2/1 [Option ID = 2290]
29/14 [Option ID = 2291]
5/3 [Option ID = 2292]

A W N -

20) A5 kg watermelon contains 99% water by weight. Some of the water evaporates and the melon now contains 98%

water by weight. What is the weight (in kg) of watermelon now?

up 5 fpoy arge A HR DT 99% urell & $ADT @B Ulell aIftud 3l STl 3 3R dRYST 3 3 D HR DI 98% urell 3 avgst @1 HR (fpay ) s
fepaa 3?7

[Question ID = 574][Question Description = 101_704_PARTA_CSIR_SEPT22_SET1_BIL_Q20]

4.5 [Option ID = 2293]

2.5 [Option ID = 2294]

4.8 [Option ID = 2295]

4.9 [Option ID = 2296]

A W N -

Topic:- S1 B UNIT -1
1) UNIT -1

Let @, = n + n~ . Which of the following is true for the series
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[Question ID = 289][Question Description = 121_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q21]
1. It does not converge.

g 3R ordl Brft

[Option ID = 1153]
2. It convergestoe ' -1.

ag e 1 -1 bt sl aifdriiya At &

[Option ID = 1154]
3. It converges toe 1.

as e ! & 3l s At 3

[Option ID = 1155]
4. It converges to e 1 +1.

as e ! +1 Bt ol afrida Bt 8

[Option ID = 1156]



2) UNIT -1

Consider the series

[= <]
n

a
anaogen)c '

n=3

For which values of a, b, ¢ € IR, does the series NOT converge?

uft

o

an
Z n®(log,n)e

n=3

R fqaR &1 |
a,b,c € R & {1 AFI & fau gg ouft sifirafyg =gt gl »

[Question ID = 290][Question Description = 122_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q22]
. la]<1,bceR

[Option ID = 1157]
2. g=1,b>1c€eR

[Option ID = 1158]
3. oa=1,1=2b>0,c<1

[Option ID = 1159]
4 a=-1,b=0,c>0

[Option ID = 1160]
3) UNIT -1

Suppose (@, ), and (b, )=, are two bounded sequences of real
numbers.

Which of the following is true?

T ()0, T (b)), ARG SRS & & RS HAT
R AP TS I 82

[Question ID = 291][Question Description = 123_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q23]

1. limsup, __(a, + (—1)"b,) = limsup,_, _a, + |limsup,_ _b,|

[Option ID = 1161]

2. limsup, __ (a, +(—1)"b,) < limsup a, +limsup__ b,

n—oo n—oo

[Option ID = 1162]

3. limsup, . (a, + (—1)"b,) < limsup,_,_a, + |limsup,__b,|+ [liminf,_ . b,|

[Option ID = 1163]

4 limsup (a,, + (—1)"b,,) may not exist

T— 00

limsup, . (ay + (=1)"b,) ¥T&dca # 7T 0 & I g



[Option ID = 1164]
4) UNIT -1

Let X, Y be defined by

X = {(x,)p»1: limsupx,, = 1, where x,,€{0,1}}

n—oo

and
¥ = {(x,)),,=1: lim x,, does not exist, where x,,{0,1}}.
n—oo

Which of the following is true?

o xauTy
X = {(%,) syt limsupx,, = 1; O8] x,€{0,1}}

n—o0

Y = {(nen? Jim x,, HRTAHTE S Tl x,e{0,13)
&R ARHITG g1 ol 3 7 I W1 o el &7

[Question ID = 292][Question Description = 124_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q24]
- X, ¥ are countable.

XUy MU §

[Option ID = 1165]
2. X is countable and Y is uncountable.

X UG YT ¥ SRTUAIG ©

[Option ID = 1166]
3. X is uncountable and Y is countable.

X o qur y U 8

[Option ID = 1167]
4. XY are uncountable.

X qur YR g |

[Option ID = 1168]

1

5) UNIT - 1

Let D denote a proper dense subset of a metric space X. Suppose that
f:D — Ris a uniformly continuous function. For p € X, let B,,(p)
denote the set

{x € D:d(x,p) < %}

Consider W, = N,, f(B,(p))-

Which of the following statements is true?



| o p ol gde walp x &1 S v IuaH=ad g1 J b
f:D—>R EP GHFAC dd Bed g1 AH {6 p e X & UB, ()

- agea e

{x € D:d(x,p) <3

" 1B W, = N, FB.@))
A Ad A gas?

[Question ID = 293][Question Description = 125_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q25]

1. W, may be empty for some p in X.
x B f5d p & foww, Rea g asare

[Option ID = 1169]
2. W, is not empty for every p in X and is contained in f(D).

X B ep b g w, oad g aul f(p) H afafed g

[Option ID = 1170]
3. W, is a singleton for every p.

WpH MW, @@Eas

[Option ID = 1171]
4. W, is empty for some p and singleton for some p.

P p b WRF AU S p S L THAR |

[Option ID = 1172]
6) UNIT -1

Let f,: [0, 1] — R be given by
L) =Mm+2)(n+1t"(1—¢t),foralltin [0, 1].
Which of the following is true?

Bad £,:[0, 1] » R &I 9 0ad fHar o g -

£ =m+2)m+De"(1—10),[0, 1] H ¢t & T AFl & fow |
RIS R RIR O

[Question ID = 294][Question Description = 126_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q26]

. The sequence (f,,) converges uniformly.

97t (£,) THTAM: sfaiderd e

[Option ID = 1173]
2. The sequence (f;,) converges pointwise but not uniformly.

9uil (£,) gaR varamaMa: AfrfRd gidt & forg wama: =it

[Option ID = 1174]
3. The sequence (f,,) diverges on [0, 1).

ot (£,) BT [0, 1) TR IRV ST &



[Option ID = 1175]
3 1 ¢ R
4 lim [Xf, (0) de = [} lim £,(2) dt.

[Option ID = 1176]

7) UNIT - 1

Let us define a sequence (a,,),,ey Of real numbers to be a Fibonacci-like
sequence if a, = a,_, +a,_, for n = 3. What is the dimension of the R-

vector space of Fibonacci-like sequences?

ARAlaP ST & 3HH (a,,) ey DI TBSFIRI YR BT 36 el Sild]
g dlcn>3%Ma, =a, , +a, ol BRI TSR & HH & R-

gl wafd ot fam e g »

[Question ID = 295][Question Description = 127_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q27]

1.1

[Option ID = 1177]
2.2

[Option ID = 1178]
3. infinite and countable

3foid 3112 SvrGfier

[Option ID = 1179]
4. infinite and uncountable

31aid 312 3PIUTefler
[Option ID = 1180]

8) UNIT -1
Let 4 be an invertible 5 X 5 matrix over a field F. Suppose that
characteristic polynomials of A and A~ are the same.

Which of the following is necessarily true?

A D! B &7 F R BIS 5 x 5 b g HIF | | a5 4 quT 42
@ fftreresfoTg 95U U@ 21 B
e & 1 1 HYF el 9 92

[Question ID = 301][Question Description = 128_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q28]

1. det(4)® =1
[Option ID = 1201]

2 det(4)°® =1
[Option ID = 1202]

3. trace(4)? =1

[Option ID = 1203]
4 trace(A)®* =1

[Option ID = 1204]

9) UNIT -1



Suppose A and B are similar real matrices, that is, there exists an invertible matrix S such that A=SBA™".
Which of the following need not be true?

#Gi o5 A den B wareu argafd siags 3, srefd 1 o gt siggs S 3 Rrard fere A=SBA1 3
foratet 3 3 Blol AT BereT AR BNl MTAIRID oldl 37

[Question ID = 297][Question Description = 129_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q29]
1. Transpose of A is similar to the transpose of B.

A @1 uf¥ad B @ 2wieu 3

[Option ID = 1185]
2. The minimal polynomial of A is same as the minimal polynomial of B.

A @1 sifeuys dguc B @ sifeuts d8uc @ RER &

[Option ID = 1186]
3. trace(A)=trace(B).

[Option ID = 1187]
4. The range of A is same as the range of B.

A &1 IR 3z B &1 R @RreR &

[Option ID = 1188]

10) UNIT -1

Suppose 4 is a real n X n matrix of rank r. Let IV be the vector space of
all real n X n matrices X such that AX = 0. What is the dimension of V?

A 6 A D r &1 aIdd nxn MHE 81 AF b v 3T G nxn
3feggl x B ARM wAY € e fiax — oI v el famr srge

[Question ID = 302][Question Description = 130_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q30]
1. T‘

[Option ID = 1205]

2. qr

[Option ID = 1206]

3. 712?“

[Option ID = 1207]
4 n?—nr

[Option ID = 1208]
11) UNIT - 1

Let R be the field of real numbers. Let V be the vector space of real
polynomials of degree at most 1. Consider the bilinear form
(, 2V xV->ER,

given by
.0y = | F@gGd
]

Which of the following is true?



A % R aRafds Semeft o1 &7 8 | 9 & v ifsaw ara
(degree) 1 P SgUal &I AR GHIP § | UH fGUHHR FHI
(, 2V xV - R AEaqaRyfta g

(f,9) = f f ()g()dx.
FHAAY AT A g ?

[Question ID = 299][Question Description = 131_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q31]

, For all nonzero real numbers a, b, there exists a real number ¢ such

that the vectors ax + b, x + ¢ € V are orthogonal to each other.

Tt a%rqcu arafds TBel o, b & AU, DS aRafds BT ¢ 39
UHR ¢ b QIS ax + b,x +c € V UH GO & @8ad g

[Option ID = 1193]
For all nonzero real numbers b, there are infinitely many real
2. numbers ¢ such that the vectors x + b, x + ¢ € V are orthogonal to

each other.
Ol YRR aRafds el b & foe, 59 USR $I 3fFd
W“ﬂ@ﬁc%ﬁ?ﬂmx+ bx+ceE VEEE—Q’:&%?
@ad g ;
[Option ID = 1194]
For all positive real numbers ¢, there exist infinitely many real
3. numbers a, b such that the vectors ax + b, x + ¢ € V are orthogonal
to each other.

Tt YIS aRdafad el ¢ & O, 59 UPR & 3Fd aRaidd
ﬂ@ﬁa,b%ﬁimm+b,x+cEVW @iﬁffﬁfﬁ%l

[Option ID = 1195]
For all nonzero real numbers b, there are infinitely many real
4. numbers ¢ such that the vectors b, x + ¢ € V are orthogonal to each

other.

I YRR aRdiad STl b o [0 58 USHR B 3Fd

%ﬁﬁﬁﬁ@ﬁc%ﬁ?mb,x+c = VW—W%@W
I :

[Option ID = 1196]
12) UNIT - 1

Let A = (a, ;) be areal symmetric 3 X 3 matrix. Consider the quadratic
form Q(xy, x5, x3) = x"Ax where x = (x3, x5, x3)".
Which of the following is true?

A 5 4 = (a, ;) IS WA 3 x 3 fegg § | feumdl &y
Dl mn %) = xtAx R AR &Y el x = (e
ATy s I ga e ?

[Question ID = 300][Question Description = 132_ 704_PARTB_CSIR_SEPT22_SET1_BIL_Q32]
1 If Q(xy, x5, x3) is positive definite, then a; ; > 0 forall i # j.



ale Q(xy, x5, x,) YD MG dqEGHl i = j H e a,, > 071

[Option ID = 1197]
2. If Q(xy, x5, X4) is positive definite, then a; ; > 0 for all i.

gfe Qxy, 1y, ;) HTHG MG e da @t i T o, > 0 B
[Option ID = 1198]
3 Ifa;; > O0foralli # j, then Q(xy, x;, Xx3) is positive definite.
il i = j B AU, > 08T, Qxy, x5, x,) YIS A B

[Option ID = 1199]
4 ifa;; > 0forall i, then Q(xy, x5, x3) is positive definite.

e i F T e, > 0 BIT, Q(xy, 1y, x,) YATESD HIET B

[Option ID = 1200]

Topic:- S1 B UNIT -2
1) UNIT -2

For a positive integer n, let £ denote the n™ derivative of f.
Suppose an entire function f satisfies £ + f = 0.
Which of the following is correct?

YATHF Ui n & T f & o EFa # ™ ¥ HEng
ST A F S gaT RV F v FE A D +f=0 Fr
HAC AT E |

S & ol a1 Fy7 TEr g ?

[Question ID = 311][Question Description = 133_704_PARTB_CSIR_SEPT22_SET1_BIL_Q33]
. (™ (0)),.., is convergent.

(F™(0))5, HHARI B

[Option ID = 1241]
2. limy, . fM(0) = 1.

[Option ID = 1242]
3 My f™(0) = —1,

[Option ID = 1243]
4. (IF"™(0)]),,», has a convergent subsequence.

(1F ) (0)]) =, T TP AHART TY 3IHH T
[Option ID = 1244]

2) UNIT -2

If |e‘"z| = 1 for a complex number z = x + iy, x, ¥ € R, then which of the
following is true?



e fedl Uiy T = z = x + iy, x, ¥ ER%Wle*ﬂ —1gql
FEAdy e g YT 9d e ?

[Question ID = 312][Question Description = 134_704_PARTB_CSIR_SEPT22_SET1_BIL_Q34]
1. x = nm for some integer n.

WWn%%Qx:nn

[Option ID = 1245]
2. y=(2n+ 1)gfor some integer n.

Nqﬂﬁn %FQ’TE{}’ =(2n+ 1)%

[Option ID = 1246]
3. y = nm for some integer n.

WWH%Wyznn

[Option ID = 1247]

Y x=02n+ 1)gfor some integer n.

fdl quid n & T x = 2n+ 12

[Option ID = 1248]

3) UNIT -2 i
Let f(z) = (1—2)e¥ 2 =14+ 3% a, 2"
Which of the following is FALSE?

i d f2)=(1- z)ef‘”% —1+¥= a,z"
e 5 19 W HYT A § ?

[Question ID = 313][Question Description = 135_704_PARTB_CSIR_SEPT22_SET1_BIL_Q35]
s B
1. f’(z) = _228[21'?}

[Option ID = 1249]
2. a, = a,

[Option ID = 1250]
3. a, € (_OOJ' 0]

[Option ID = 1251]
4 Yamalay| <1

[Option ID = 1252]
4) UNIT -2

Let f be a non-constant entire function such that
|f(z)] =1for|z] = 1.

Let U denote the open unit disk around 0.
Which of the following is FALSE?



M & f SUUSR Y U Haea U4 a9dte Ba g [P |z] = 1F
foU |F(2)] = 1 B1 U fafdad sobrs fow U, o i 0 R Hfad B,

Wi
7 7 O 19 1 3R 22

[Question ID = 314][Question Description = 136_704_PARTB_CSIR_SEPT22_SET1_BIL_Q36]
- f(©=C
[Option ID = 1253]

2. f has at least one zero in U

FHIUHSH Y HH IS YA 5

[Option ID = 1254]
3. f has at most finitely many distinct zeros in C

F b o s I ifife uRfiare T gl

[Option ID = 1255]
4. f can have a zero outside U
f 1 U & S8R A 8l Uobdll 3

[Option ID = 1256]
5) Let G be a simple group of order 168. How many elements of order 7 does it have?

oIfe (order) 168 @1 b a=c M3 G ciisfiv 333 dife (order) 7 & fpdol stz & ?

[Question ID = 315][Question Description = 137_704_PARTB_CSIR_SEPT22_SET1_BIL_Q37]
1. 6

[Option ID = 1257]
2.7

[Option ID = 1258]
3. 48

[Option ID = 1259]
4. 56

[Option ID = 1260]
6) UNIT -2

Let K be aring and N the set of nilpotent elements, i.e.

N ={x e R|x"™ = 0 forsome n € N}.

Which of the following is true?

A b R U dord g AT N YRIHIGH 3Hagdl & §Hed § | 3fd
N={xeR|x" =0 f&d neNHRIY |

FrAdsHaEEg

[Question ID = 316][Question Description = 138_704_PARTB_CSIR_SEPT22_SET1_BIL_Q38]
1. Nis an ideal in R.

St N 2, ag R 3t spuretmactt 3

[Option ID = 1261]
2. Nis never an ideal in R.



St N 2, ag R 3 oofl spreimactt ol 8
[Option ID = 1262]

3. If Ris non-commutative, N is not an ideal.
afg R our-faforrr fidter 2 dt N spureiact ot 2
[Option ID = 1263]

4. If R is commutative, N is an ideal.
afe; R apr-faforrr 2 dr N spmomactt 8
[Option ID = 1264]

7) UNIT - 2

Let B be a commutative ring with identity. Let S be a multiplicatively
closed set such that 0 € S. Let I be an ideal which is maximal with
respect to the condition that

Sni=a.
Which of the following is necessarily true?

Ud H-[3THY 90y R HIGIT foras unds daHs SUra el Jr faé
S U Bl AUIESHd: ad 999 & (P 0 ¢ 5. 7 a5 7 U Jurerad| &
ofl b Bfcise 5 n 1 = ¢ & Gde IS B

5 5 ¥ B 91 S ardd: 9 § ?

[Question ID = 317][Question Description = 139_704_PARTB_CSIR_SEPT22_SET1_BIL_Q39]

1.

3.

4.

I is a maximal ideal.

I 3feayp et 2
[Option ID = 1265]

. 1is a prime ideal.

| SrTTSR Jpursiiactt 3

[Option ID = 1266]
= (1).

[Option ID = 1267]
1 = (0).

[Option ID = 1268]

8) Let X be a connected metric space with at least two points. Which of the following is necessarily true?
Jirol b X Ol ey gfip eifte 3 rRdl o A @ <l fig 3 ot 3 A wlot A1 siforaria: aa 37
[Question ID = 318][Question Description = 140_704_PARTB_CSIR_SEPT22_SET1_BIL_Q40]

1.

2.

3.

4.

X has finitely many points.

X 3t feigail &t sizqen ul¥fer 8 [Option ID = 1269]

X has countably many points but is not finite.
X swiefier 3 u3g ufdfena oidt [Option ID = 1270]

X has uncountably many points.

X semmfr 2 [Option ID = 1271]

No such X exists.

O3 fopft X 1 ai¥aa oiéf & [Option ID = 1272]

Topic:- S1 B UNIT -3

1) UNIT -3



Let f:R? — I be continuous and
flt,x)y<0 if tx >0,
flt,x)>=0 if tx<0.

Consider the problem of solving the following:
x=f(tx), x(0)=0

Which of the following is true?

A & £ R? > R 9dd g adl
ft,x) <0 Tfd tx>0,
fit,x)>0 TG tx<o0.

1 Dl 80 B3 B! I R faOR Sifog
i =f(t,x), x(0)=0
jC= R R O i) e )

[Question ID = 327][Question Description = 141_704_PARTB_CSIR_SEPT22_SET1_BIL_Q41]
1. There exists a unique local solution.

SADI OIS AfGelRT JermofiRr ae1 &
[Option ID = 1305]

2. There exists a local solution but may not be unique.
AT DIS IARAGRT el 3 fipg 2 A 3 sifGela of ar
[Option ID = 1306]

3. There may not exist any solution.

Bl ADAT 3 $ADT DIS BT of
[Option ID = 1307]

4. If local solution exists then it is unique.
g Jlofl et 8 Al ds sifgedla & don
[Option ID = 1308]

2) UNIT -3

Let G:[0,1] X [0,1] — R be defined as

(td-xn)ift=x=1
G(t’x)_[x(l—r)ifxgrgL

For a continuous function f on [0,1], define

ITF1 = f, [, G (t,0)f(t) f(x) dt dx.

Which of the following is true?

G:[0,1] X [0,1] - R ! =g uRHiftid &Y
Gir gy (fl-—Diftsx<1
('x)_[x(l—t)ifxgcgl,

U WM f ol {d [0,1] W Had &, & [e I[ ] B FHA USR Y
qieHTRd S|

ILf1= 1, [, G (&0f @) f(x)dt dx.
FAfIsR W aa e



[Question ID = 328][Question Description = 142_704_PARTB_CSIR_SEPT22_SET1_BIL_Q42]
' I[f] > 0if f is not identically zero.

I1f] > 0 4& F HaYI YT Tel g

[Option ID = 1309]
2. There exists non-zero f such that I[f] = 0.

I AR £ 8 b 1177 = 0.

[Option ID = 1310]
3. Thereis f such that I[f] < 0.

b I <o.

[Option ID = 1311]
4. I[sin(mx)] = 1.

[Option ID = 1312]
3) UNIT-3

Let u(x, t) be a smooth solution to the wave equation
0*u  9%*u 5
(*) F_EZO for (x,t) € R~

Which of the following is FALSE?

AR uex, t) e T Tl o1 AU ga ®
() T2Te_p, xpeR IR

a2 9a?

AP a emd e ?

[Question ID = 329][Question Description = 143_704_PARTB_CSIR_SEPT22_SET1_BIL_Q43]
1. u(x — 8, t) also solves the wave equation (*) for any fixed 8 € R.

u(x — @, t) Hl T GHIH () Pl O Had e e R &
feg g B e B

[Option ID = 1313]

a 2_2 also solves the wave equation (*).
24 oft T THIBRT (+) Bl & B ehell |

[Option ID = 1314]
3. u(3x, 9t) also solves the wave equation (*).

u(3x, 9t) U T GHB (=) Pl g R bl g

[Option ID = 1315]
4. u(3x, 3t) also solves the wave equation (*).

u(3x, 3t) Yl O GHIERUI(+) DI g B Tbdll 8|

[Option ID = 1316]

4) UNIT -3



Consider the second order PDE
AUy, + bu,, +au,, =0 in R?

fora, b € R.
Which of the following is true?

R2 QX QRIS 51 fgardt S/l sfahd SIS0l (PDE) U1
R &%

iy + Dllyy, + Ay, =0,
Sal a,be RE
MR A S wHa 32

[Question ID = 330][Question Description = 144_704_PARTB_CSIR_SEPT22_SET1_BIL_Q44]
1. The PDE is hyperbolic for b = 2a.

T8 b < 2a & fo0 SfqRaafis i

[Option ID = 1317]
2. The PDE is parabolic for b < 2a.

g b < 2a P 10 Raufds

[Option ID = 1318]
3. The PDE is elliptic for |b| < 2]a.

g |b] < 2|a| & U S ST
[Option ID = 1319]
4 The PDE is hyperbolic for |b] < 2]al.

g |b| < 2|a| & fo1Q 2ffd RGAAE gRT

[Option ID = 1320]
5) UNIT -3

Let 4 be the following invertible matrix with real positive entries:
A= (1 2)
8 9/
Let (7 be the associated Gauss-Seidel iteration matrix. What are the two
eigenvalues of ¢ ?

%%@HWWAWWWHWE
4=(5 o)

- b ¢ e MY-Hisd GRIad A8 ¢ | 6 & al
HfHer&OTs A &1 82

[Question ID = 331][Question Description = 145_704_PARTB_CSIR_SEPT22_SET1_BIL_Q45]
1. 0and 4/ 3
Ocaem4/ 3

[Option ID = 1321]
2. 0Oand -4/3



Oaqer-4/ 3

[Option ID = 1322]
3. 0and 16/9

0 aemr 16/ 9

[Option ID = 1323]
4. 4/3 and -4/3

4/ 3 qer -4/ 3

[Option ID = 1324]
6) UNIT-3

What is the extremal of the functional
o
J61 = | (120 - 0)ax
9

subjecttov(0) =0and y(—1) =17

% ard &1 9H 187

0

Jvl= | (12xy—(¥)*)dx

—1

SR y(0) = 0 TUTy(—1) = 1?

[Question ID = 332][Question Description = 146_704_PARTB_CSIR_SEPT22_SET1_BIL_Q46]
y= x2
[Option ID = 1325]

2. _ 2x%axt
T3

[Option ID = 1326]

3. = — 3
[Option ID = 1327]
2 4
4 e X +x
¥ 2

[Option ID = 1328]
7) UNIT -3

For any two continuous functions f, g: R — [, define
t
fr90 = fs)ac-s)ds
i}

Which of the following is the value of f * g(t) when f(t) = exp(—t) and
g(t) =sin(t)?

Pl &l Tad BaAl £, g:R— R & o aRuIRT &
f*g(r:-=ff(s)g(r—s)ds|
0

A A ST £ * g(r) PTAF & oF
f(®) =exp(—t) AT g(t) = sin(t)?



[Question ID = 333][Question Description = 147_704_PARTB_CSIR_SEPT22_SET1_BIL_Q47]
1. [exp(—t) + sin(t) — cos(t)].
[Option ID = 1329]
2 ~[—exp(—t) + sin(t) — cos(t)].
[Option ID = 1330]
3. ~[exp(—t) —sin(t) — cos(2)].
[Option ID = 1331]
“ ~[exp(—t) + sin(t) + cos(t)].

[Option ID = 1332]

8) UNIT -3

Assume that a particle of mass m is constrained to move on the
hyperbola xy = b under gravity g, with b being a non-zero constant; here
x is the horizontal direction and y is the vertical direction.

Which of the following is Lagrange’s equation of motion?

A {6 ST m T Bl BT AATRIT xy = b WIFA g & UG
H71fc R e ¢, Wiel b YR [RRIE 8, aul x afde fGzn aur y |

fe=ng |
1 Y I 11 @U@ T1fd BT GHIDH0T 27

[Question ID = 334][Question Description = 148_704_PARTB_CSIR_SEPT22_SET1_BIL_Q48]
1. i b bim .o mgb
THX(].-FF)—ZI—SX —?—0
[Option ID = 1333]
2. % b2 b*m .9 mghb
mx(l—k;)—Zx—sx —?=0

[Option ID = 1334]

v b= b*m . mgh
3. mi l+—4)—2—23’2—i2=0
x x x

[Option ID = 1335]
i b2 b%m . mgh
4. mx(l +—5)—2—ax2—i=0
X X

K2

[Option ID = 1336]

Topic:- S1 B UNIT -4
1) UNIT - 4

In a random experiment a fair coin is tossed once. Then, an unbiased six

faced die is rolled N times, where
ap 100, if Head appears
(101, if Tail appears.

Let ¥ denote the total number of times 6 appears out of N. Then
P( Head |Y = 15) equals



! arefass YaRT ¥ Ua 3HENHd g U aR 3aTa ordl g1 [
Ueh 3FHAT Yehad ™ Urdl N R el uidl 8, el

N:{IOO, e e TR Head 3T
101, gfe Had W Tail 31

gic N U H ¥ 9R 6 3A1d1 81 99 P( Head |Y = 15) &1 A g

= 149_704_PARTB_CSIR_SEPT22_SET1_BIL_Q49]

1.

516 [Option ID = 1337]

1021

2. 2% [option ID = 1338]
1021

3. 2L [option ID = 1339]
1021

4. 2999 1o5tion ID = 1340]
1021

2) UNIT - 4

Suppose that X is a random variable such that P(X € {0,1,2}) = 1. If for
some constantc, P(X =i) =eP(X =1—1),i = 1,2, then E[X] is

O & x var aefess R 8 16 Py € {0,1,2)) = 1. 38 [l RIS
chMEPX=i)=cP(X=i-1),i=12 T8 E[X] &

150_704_PARTB_CSIR_SEPT22_SET1_BIL_Q50]
1.

2.

3.

4.

1
1442

[Option ID = 1341]

c+2¢®  [Option ID = 1342]
1+c+c?
c+c®  [Option ID = 1343]
1+2c

3¢ [Option ID = 1344]
1+2¢

3) UNIT -4

Let X,, X,, ..., X,, be independent and identically distributed random
variables with probability density function

_fe =9 ifx>8,
1) = {0, otherwise.

If (X1 — ?—11 log,_10, X4,) is a 1008% confidence interval of & where

X1y = min{X;: 1 =i = n}, then the value of B is
i & X, X, ..., X, [ Uiffihar e S didl saad aul - auT
TG dfed aefee W e

_fe-9 Tfdx >0,
) {0, T

& (X 4y — ~log, 10, X 4)) P 6 BT 100 % fA=areTaT Sfere A Sigt
Xy = min{X;: 1<i<n}, 0B BIAAR

151_704_PARTB_CSIR_SEPT22_SET1_BIL_Q51]

1. 0.95 [Option ID = 1345]
2. 0.9 [Option ID = 1346]
3.

4. 0.92 [Option ID = 1348]

0.975 [Option ID = 1347]

[Question ID = 335][Question Description

[Question ID = 336][Question Description =

[Question ID = 337][Question Description =



4) UNIT -4

Suppose X ~ Binomial(10, %}, Y ~ Binomial(il,i), where X and Y are
independent. Then, P(X < Y) s

w1 f& X ~ Binomial(10,3), Y ~ Binomial(11,3), T8l X Tl ¥ ¥ci ¢
TEP(X<Y)®

152_704_PARTB_CSIR_SEPT22_SET1_BIL_Q52]
1. less than %

1 i =
E@[W [Option ID = 1349]

[Question ID = 338][Question Description =

equal to 2
1% I [Option ID = 1350]
.
1 10
3. greater than = but less than or equal to e
2 W offYep WifdsT 22 U HH 41 34 §RIER  [Option ID = 1351]
2 11
4. greater than g.

E H 3Hf¥FH [option Ib = 1352]

5) UNIT - 4

Let X and ¥ be independent random variables with

X ~ Uniform[0, 8 + 3], Y ~ Uniform[—8 — 5,0], where 8 = —3. Then
the maximum likelihood estimator of & based on (X, ¥) is

A & x auT v WoF Tefese 9X § gl

X ~ Uniform[0, 8 + 3], Y ~ Uniform[—6 — 5,0], Sidi® § = —3 dg g [Question ID = 339][Question Description =
BT (X, V) TR MR 3ifpar GHIfadT edd §

153_704_PARTB_CSIR_SEPT22_SET1_BIL_Q53]
1. (5+Y, X-3). [Option ID = 1353]
2. (-5-Y, X-3). [Option ID = 1354]
3. (5+Y, X-3). [Option ID = 1355]
4. (-5-Y, X-3). [Option ID = 1356]

6) UNIT - 4

let X,,...,X, be a random sample from N(8,6) distribution, where
N(8,8) denotes a normal distribution with mean @ and variance
8; where £ satisfies 0 < 8 < oo and is unknown. Then, the maximum likelihood estimate of 8

X,, .., X, ®I N@,6) ¥ ¥ § aefass ufaesf 9 ol N, 0) © 3T
g T de e RIT AT 9 € TUTIRRUI6; 0 < 6 < 0 §, 9l [
I Bl 9 ¢ FI AfHaH GHId has

[Question ID = 340][Question Description = 154_704_PARTB_CSIR_SEPT22_SET1_BIL_Q54]

1

4 =

o —1-(1+EiL X7)2
2




1
4 L 2
14T X )2 -
2
[Option ID = 1357]
1
4 55
S —1+(1+;E};1X§)2
2

—1atEn, X2 "
2
[Option ID = 1358]
3. does not exist

Niedca H AgT &
[Option ID = 1359]

4 . ?=1XI'
- ismax( 3 ,0)

max(2=2,0) ¥

[Option ID = 1360]
7) UNIT -4

let X,, ..., X,, be a random sample from a discrete distribution with
probability mass function

P(X,=1) :M

2]
> P =D —5—5

2—48

= noy
where 8 € (0,1) is unknown. Let X = % Then, the method of
moments estimator of & is

A= & x,, .., x, {50 2/gad g o1 arefese ufdey B, foms fa

Uil seoHH had o
PLX =1 = M BiXy=23)=x—— [Question ID = 341][Question Description =
2—9 ¢ 2—0
Wl 6 € (0,1) IR 31 WH 5 ¥ =2=% 79 ¢ & g oy
b fafdl &1 2ipas g

155_704_PARTB_CSIR_SEPT22_SET1_BIL_Q55]
1. bé [Option ID = 1361]

2. 2(1—X) [Option D= 1362]
3. 2(1—X~1) [Option ID = 1363]

4. p) (2 L }.7)—1 [Option ID = 1364]

8) UNIT -4



Let X be a random variable with probability density function f(-). Then
based on a single observation X, the most powerful test of size 0.2 for
testing

Hoi £0) = {0

L

x7, if0 < x <1,

T ifl<sx<gl, . 8
against H;: f(x) = {0 otherwise

otherwise

has power

A & x Wiied 99a Bed f£() e defee aR e | 79

_fad A0 <x < 1, gy 8x7, ¢ 0 <x <1,
Ho: f(x) = [{:, 3] Hy: f(x) = {U, 3T, [Question ID = 342][Question Description =

F1 0% THR& ¥ & YR T TH&0 2 0.2 YT & T
RifeRT=rel] Ut &1 2ifed §

156_704_PARTB_CSIR_SEPT22_SET1_BIL_Q56]
0.81 [Option ID = 1365]
0.89 [Option ID = 1366]
0.64 [Option ID = 1367]
0.36 [Option ID = 1368]

A WN =

9) UNIT -4

For a given bivariate data (v, x;),i = 1, ..., n, AnalystA fitsYonX,ie,
Y, = @; + @, x;, while Analyst B fits X on Y ie, X, = ﬁ‘ﬂ, +,81y!, using
the ordinary least squares estimation method. Whlch of the following
pairs is a possible value for (&1,;§1)?

e e feeR 3t Y (v, x,),i = 1, .., n, A 19 & R0 ¥ R
y &l fthe S8 3l 7, = a@; + ayx,, el B T BT FALETD
HIRYT T T e gRT ¥ TR X [ohe oheal & 3t

£ =By + By, PRGOS (4, f,) b 94T TH &2

157_704_PARTB_CSIR_SEPT22_SET1_BIL_Q57]
(-0.5, 2.5) [Option ID = 1369]

(0.5, 2.5) [Option ID = 1370]

(-2.0, 0.4) [Option ID = 1371]

(-2.0, -0.4) [Option ID = 1372]

[Question ID = 343][Question Description =

A WN -

10) UNIT - 4

Let ¥}, Y5, ..., ¥;, be independent and identically distributed bivariate
normal N, (0, &) where £ = [g g] leta=(21)TandA = £V, ¥,

then the distribution of z (aTA ) tis

qe & v, v, ..., ¥y, S0 0UT HaYT GEF: dfed TamE= 6w N, (0, 2)
g gl = [g g] SR fPa=21) T ®MA=3L, V7%,
W2 (aTA ) BIdeT e

[Question ID = 344][Question Description = 158_704_PARTB_CSIR_SEPT22_SET1_BIL_Q58]
1. central chi-square with 8 degrees of freedom

8 Jard> dife arclt DT ar1s ast

[Option ID = 1373]
2. not chi-square

PI15-af olgl



[Option ID = 1374]
3. central chi-square with 9 degrees of freedom

9 JAI> DIfe drell DRI PIS - dof

[Option ID = 1375]
4. non-central chi-square

Il -t
[Option ID = 1376]

11) UNIT - 4

If the incidence matrix of a design is N = aj,;,, where a is a positive
constant and [, is a t X b matrix with every element equal to 1, then
the design is:

W %3—"5 ol 3 E“g N Gﬂaﬁ’r N =a/, % “15% a PIg YilHD %H-ch [Question ID = 345][Question Description =
ST J,, TP ¢ X b MG ¢ oI g2 a0d 1 g1 79 3oz

159_704_PARTB_CSIR_SEPT22_SET1_BIL_Q59]
1. Connected but not orthogonal
Jag dfdpor difda oét [Option ID = 1377]
2. Orthogonal but not connected
clifé cifdpol Adg orét [Option ID = 1378]
3. Neither connected nor orthogonal
ol 3ddg, of dif§a [Option ID = 1379]
4. Both connected and orthogonal
e aer difd® atell [Option ID = 1380]

12) UNIT - 4

Consider the following maximization problem:
maximize: x; + 3x,

subject to the constraints x; = 0, x, = 0 and

X +x, <= 6
2%, +x, = 8B
n+2x = 9

Which of the following is the dual problem?
[T afeaaeieo g IR [daR &3

x, + 3x, I HUHTHEI B

g ufddel A b x, > 0, x, = 0Tl _ _ N
[Question ID = 346][Question Description =
x,+x;, = 6
2x,+x;, < 8
x+2x, = 9

= 7 1 39 Ul gd 9ei g ?

160_704_PARTB_CSIR_SEPT22_SET1_BIL_Q60]

Minimize: 6y; + 8y, + 9y, subjecttoy; = 0,y, =0,y; =0,
YVi+2y,+ys 2Ly +y, +2y; 23

IAGHIHd L 6y, + 8y, + 9y, WaaU g By, = 0,5, = 0,

Y2=0, i +2y, +y; =1, 5, +y, +2y, = 3.

Minimize: 6y, + 8y, + 9y, subjecttoy; = 0,3, = 0,y; =0,
Vi+2y, +y: 23,y +y, +2y; 2 1

1.

[Option ID = 1381]



TAqHIHd B 6y, + 8y, + 9y, UAEU g fF y, = 0, y, = 0, (option 10 - 13821

Y220, ;i +2v; +y, =23,y +y, +2y; = L

Minimize: 6y, + 8y, + 9y, subjecttoy, = 0,y, =2 0,y, = 0,
Vt2y,+y. =1Ly, +y, +2y, < 3.

G B 6y, + 8y, + 9y, UASH B fH 3, = 0,7, > 0,

Y2z 0,y +2y, +y: =1L,y +y, +2y; 3.

Minimize: 9y, + 8y, + 6y, subjecttoy, = 0,y, = 0,y; =0,
Vi +2y+ys 2Ly +y, +2y;, = 3.

ATHIPT B2 9y, + 8y, + 6y, WY S [y, = 0,y, =0, Option [0 - 1384

Yaz 0,y +2v, +y; =Ly, +y, +2y; = 3.

[Option ID = 1383]

Topic:- S1 C UNIT -1
1) UNIT -1

Which of the given sequences (a,,) satisfy the following identity?

limsup a,, = —liminf a,,
n—oo n— o
fEu T 3FHHl (o) HA P W A Bl e i @ 2
[Question ID = 365][Question Description = 161_SET 1
limsup a,, = —liminf a,

MATHS_Q61]
' a,=1/nforalln

a, = 1/nﬂuﬂna;ﬁz‘1q [Option ID = 1457]
2. q, =(—1)"(1+1/n)foralln

a, = (-1 +1/n) it n%ﬁ-‘m [Option ID = 1458]
3. a, = 1+%foralln

a, =1 +g Tt n & T (option 1D = 1459]

4. (a,) is an enumeration of all rational numbers in (—1,1)

3APH (a,) Ol fB (—1,1) P G TRAT D31 BT T g [Option 1D = 1460]

2) UNIT -1

What is the largest positive real number § such that whenever

[x — y| < &, we have |cosx — cosy| < v/2?

Ut HeaH YIS aRdiad TE 6 i 9l g T oig i
[x—yl<é& E)fﬂ'l%,ﬂakosx— cosy| < vﬁ@fﬂ%?

[Question ID = 366][Question Description = 162_SET 1 MATHS_Q62]



- 2
[Option ID = 1461]
2. 3/2

[Option ID = 1462]
3 . ]'[/2

[Option ID = 1463]
4. 2

[Option ID = 1464]
3) UNIT -1

let2 =U>_, (i,i + 1) © Rand f:2 — R be a differentiable function
such that f'(x) = 0 for all x € 12 and let g: R — R be any function.

Which of the following statements are true?

A0 =U, (i,i+1) c RTYT F:0 - R T U1 3fadha1d e g,
I x e FRUF(x) =081 M [ g: R » RPIS 1t Bad gl
AP Y I qa g ?

[Question ID = 367][Question Description = 163_SET 1 MATHS_Q63]
1. If g is continuous, then (g o f)(12) is a compact setin K.

afe gAATR, TH (g o £)(Q) R B TP Ugd G9ad g

[Option ID = 1465]
If g is differentiable and g’(x) > 0 for all x € R, then (g = f)({2) has
precisely 5 elements.

i g aha e a9 x e R F AU g'(x) > 0 8, T9 (g F)2)
& BU 5 AU G|

2.

[Option ID = 1466]
3. If g is continuous and surjective, then (g o f)(12) N @ + .

g g TAd aUT ARSI G, 09 (g0 H@)NQ = O B

[Option ID = 1467]
If g is differentiable, then {e*: x € (g o f)({2)} does not contain any
non-empty open interval.

g g ATHANAE, TE {e*x € (go FH(N)}H PIs 3Raa faga
ECNNERIE]

[Option ID = 1468]

4.

4) UNIT -1



Consider the following assertions:
S1:  eoslt) = @20225n(E) for all t € (0,7).

S2: Foreachx > 0, thereexistsat € (0, x) such that
x = log, (1 + xe®).
§3: el < el forall x € (—1,1).

Which of the above assertions are correct?

R e SuHl R dEr

s1: Gl ¢ € (0, 1) o AT eos(t) = g2022sin(t),

52: Udd x>0 MY Blg ¢ € (0,0) SHUPR & &
x = log, (14 xe*).

s3: Il x e (-1,1) & foE elsin@)| < glxl,

JURIE HY H 9 B H U g2

[Question ID = 368][Question Description = 164_SET 1 MATHS_Q64]
1. Only S1.
Dact S1.

[Option ID = 1469]
2. Only S3.
dact S3.

[Option ID = 1470]
3. Only S1 and S2.
@aet S1 aer S2.

[Option ID = 1471]
4. Only S2 and S3.
et S2 e S3.

[Option ID = 1472]
5) UNIT -1

leta,b € R suchthat a < b, and let f:(a, b) — R be a continuous
function. Which of the following statements are true?

A F o, be RTUTa < b 81 T f: (a, b) » RUG Gad B g, dl
AU SH Y doid 9d g7

[Question ID = 369][Question Description = 165_SET 1 MATHS_Q65]
It f is uniformly continuous then there exista = Oand § = 0
satisfying |f(x) — f(¥)| € a|lx —y| + B, forall x,yin (a, b).

e f UH-9aAa: Gad Bad e a8 W o = 00T B = 0 [demm &
ol (a, b) ﬁx,y %H‘ﬂﬂﬁ%ﬁﬂ
F ) —FO)I < alx —y| + B, BT HTC XA T
[Option ID = 1473]

, Foreveryc,d such that [c, d] € (a, b), if f restricted to [c, d] is
uniformly continuous then f is uniformly continuous.
e UA® c, d TGP AU [, d1. (a. b) 8, B £ F [c, d] R
UiiEY UH-GAFT: 9dd e, i £ Uh-SHMHd: Jdd g



[Option ID = 1474]
3. If fis strictly increasing and bounded then f is uniformly continuous.

gfe 7 gdel 949 auT UREw & d9 £ UH-99Hd: 9dd gl

[Option ID = 1475]
If f is uniformly continuous then it maps Cauchy sequences into
convergent sequences.

e £ UH-9UFd: 9ad ¢ a9 98 S bl &I AT sl
A yfafafrd s 21

[Option ID = 1476]

4.

6) UNIT -1

For ¢ = 0, define
1+2%+ - 4n®
n = no+l "

a

a.?

What is the value of lim o

n—co

a = 0% T Fiwfaq aieHIfST &¢
1+2%+ -4 n"~
ﬂ= ?lﬁ+l

a.

lim,_.a, ®IAFFTE ?

[Question ID = 370][Question Description = 166_SET 1 MATHS_Q66]
1. The limit does not exist.

531 3fienr 1 3if¥ada o1t 3

[Option ID = 1477]

2. 1
aZ+l

[Option ID = 1478]
1

3, e
a+1l

[Option ID = 1479]
_
alia+l

[Option ID = 1480]
7) UNIT -1

Let [x] denote the integer part of x for any real number x. Which of the
following sets have non-zero Lebesgue measure?

A b [x] Tt Hf arafdes T « & guife ar oi=1 ol FRefid S
21 1 1 @ 19 1 9=l &1 AT 11U YRR &2

[Question ID = 371][Question Description = 167_SET 1 MATHS_Q67]

T {x €[1,9):lim,_ . [x]™ exists}

(x € [1,o0):lim,__.[x]" K@ H )



[Option ID = 1481]
2. {x €[1,00):lim,_[x"] exists}

{x € [1,00):lim,__[x"] &ITH e}

[Option ID = 1482]
3. fx €[1,0):lim,_n[x]" exists}

(x € [1,0): lim,_.n[x]" ARTAHE)

[Option ID = 1483]
4 {x e[1,00):lim,_[1 —x]" exists}

{x € [1,0):lim,_.[1—x]" AETATE)

[Option ID = 1484]

8) UNIT -1

Consider the function f: R? — R defined by
1 1
f(x,y)=x3ys  (x,y €ER).

Which of the following statements are true?

fartad AT wea f:R2 - RWT fAaR &<

1. 4

fx,y)=x3y3  (x,y €R).
for e aoFaeal # O &l @ T § ?

[Question ID = 372][Question Description = 168_SET 1 MATHS_Q68]

1. The directional derivative of f exists at (0,0) in some direction

£ @1 Tdg (0,0) R fasddt = & feap-sradmas uRHIRa g1

[Option ID = 1485]
2. The partial derivative f, does not exist at (0,0)

SHRF DA £,, (0,0) TR TRHIT €1 21

[Option ID = 1486]
3. fis continuous at (0,0)

f8g (0,0) R 9T E |

[Option ID = 1487]
4. f'is not differentiable at (0,0)



f&g (0,0) | £ ST el &

[Option ID = 1488]
9) UNIT -1

Consider the function f: R? — R defined by

ifx=+y

fayy ={ &S
0 if x = y.

Which of the following statements are true?

F=1ad gRuIied ®e 7: R2 - R R f99R SIS
Dot 1
Flaye (x—y) Smx—y gicx =y
0 qﬁJC:y.

g Y P T d© ?

[Question ID = 373][Question Description = 169_SET 1 MATHS_Q69]
1. f is continuous at (0,0).

fag (0,0) W F Tad g

[Option ID = 1489]
2. The partial derivative f. does not exist at (0,0).

1&g (0,0) W i1 faaerst IRHINT 721 ¢

[Option ID = 1490]
3. The partial derivative £ is continuous at (0,0).

3131 sradHa £, {55 (0,0) Ruaa gl

[Option ID = 1491]
4. f is differentiable at (0,0).

f&g (0,0) W F SAHATA T

[Option ID = 1492]

10) UNIT - 1
Let (X, d) be a finite non-singleton metric space. Which of the following statements are true?

Jirei fop (X, d) @1$ uf¥fdra saciar (non-singleton) géie eifte 3 forfE 3 A ®lat A aaaa I« 37

[Question ID = 374][Question Description = 170_SET 1 MATHS_Q70]
1. There exists A € X such that 4 is not open in X.

THIBlg Ac xdfd xH Afagd ==l gl



[Option ID = 1493]

2. X is compact.

X Ggd gl
[Option ID = 1494]
X is not connected.

X Udg eI g
[Option ID = 1495]
4. There exists a function f: X — R such that f is not continuous.

3.

U Bl e £: X - Re [ Edd 81 81

[Option ID = 1496]
11) UNIT -1

Let A be ann X n matrix with entries in R such that A and A? are of the
same rank. Consider the linear transformation T: R™ — IR” defined by
T(v) = Avfor all v € R". Which of the following statements are true?

A b R ¥ WiATRar are $ig n x n Mg A THUPR ¢ (b A qYT A2
U® ol BIC (rank) P 31 M@ FURUIT:R" > R* R [GAOR HL ol [
T(v) = Av GRI 94l v € R* & faW aRIfSd |

Y P I dqaa Ta g ?

[Question ID = 375][Question Description = 171_SET 1 MATHS_Q71]
1. The kernels of T and T o T are the same.

T U4 ToT Bl AP (kernels) TTER E |

[Option ID = 1497]
2. The kernels of T and T o T are of equal dimension.

TU T o T P PGl SRraR fadeit &1 g1

[Option ID = 1498]
3. A must be invertible.

A ngm?rq%l
[Option ID = 1499]

4. I, + Amust be invertible, where I, denotes the n X n identity
matrix.

I, + A YU, S8l I, n x n dcqH HIegg @l FUd Bl g

[Option ID = 1500]
12) UNIT -1

For a positive integer n = 2, let M, (R) denote the vector space of n X n
matrices with entries in R. Which of the following statements are true?



[l T qUiieh n > 2 & fQ A fb R W UfAPaiared nxn
HTTE! &I FE-THF B M, (R) O FRefid frar S g |

e gl A I HA T ?

[Question ID = 376][Question Description = 172_SET 1 MATHS_Q72]
The vector space M, (IR) can be expressed as the union of a finite
collection of its proper subspaces.

e gAY M, (R) B 5991 3Fad SugApar & uRkfia Twa &
Wi o U H oA b1 o Hehell g |
[Option ID = 1501]
Let A be an element of M,, (IR). Then, for any real number x and
2. g > 0, there exists a real numbery € (x — &, x + &) such that

det(yl + A) # 0.

A I M, (R) &I T 3{qqd H | dd, fbdl i ardfas dwem x aur
e=>0 %ﬁlﬁ{ﬁﬁﬁﬂv_mj} € (x—s,x—ks]ﬁﬂﬂ?ﬁﬂ%ﬁ’?
det(yvi + A) = 0.
[Option ID = 1502]
Suppose A and B are two elements of M,, (IR) such that their
3. characteristic polynomials are equal. If A = C? for some C € M,,(R),

then B = D? for some D € M, (R).

1.

A fh ATH BSUUGR T M, (R) F &l 3d9d g fb 37
Hrereiftren 95U aRIeR & afd fadl ¢ e M, (R) & [T 4 = 2
gl ad fddi D e M, (R) & foW B = D2 BITN

[Option ID = 1503]
For any subspace W of M, (IR), there exists a linear transformation

T:M,(R) = M, (R) with W as its image.

M (R) P94 IUgaP & w o o1g,Ud1 $is RaP FYiaul
T:M,(R) — M, (R) 8 forg® ufdfss w |

[Option ID = 1504]

13) UNIT - 1

For a positive integer n = 2, let A be an n X n matrix with entries in R
such that A™ has rank zero. Let 0,, denote the n X n matrix with all

entries equal to 0.
Which of the following statements are equivalent to the statement that
A has n linearly independent eigenvectors?

IS YUl n > 2 & felL R H UAPE! aTell Ub n x n 3T 4 59
UHR ¢ [ An° &1 HIfE (1) 0 &1

1 Jadadl 3 U i1 U 59 9dded & UG © [ A & n AGdd; Wad
ficeitre wfew g

[Question ID = 377][Question Description = 173_SET 1 MATHS_Q73]



. A"=0,

[Option ID = 1505]
2
mn
. A" =40,

[Option ID = 1506]
A=0,

w

[Option ID = 1507]
e
4. 4% = (]’/L

[Option ID = 1508]
14) UNIT - 1

Let U and V be the subspaces of R® defined by

x
U ={(y)€]£§.3|2x+3y+4z=0},
z

X
|4 ={(}')E]P&3|x+2y+52=0}.
z

Which of the following statements are true?
A 6 vayn v, R? &t a9yt Sugmipar g

X
U =[(}’)E]Eigl2x+3y+4z=0}.

z

X
|4 =[(y)EIE&3|x+2y+SZ=UI.

Z

FE o A e I 9d g ?

[Question ID = 378][Question Description = 174_SET 1 MATHS_Q74]

. There exists an invertible linear transformation T: R* — R? such that
rw=V.

U GehHY @S FUWR T: R? - R? § forge fg
T(U) =V &l
[Option ID = 1509]

, There does not exist any invertible linear transformation T: R? — R®
suchthat T(V) = U.

0 Pig UG TR T: R? - R*al ¢ o o
TW)=Usl

[Option ID = 1510]

There exists a linear transformation T: R® — R? such that

3. T(U) nV =+ {0} and the characteristic polynomial of T is not the
product of linear polynomials with real coefficients.

Ul Bl I FUIUl T:R® > R? g [ T(U)ynV = {0} TUI T &I
%@mmwmmmmmm
|

[Option ID = 1511]



There exists a linear transformation T: R® — R®? such that T(U) =V
and the characteristic polynomial of T vanishes at 1.

4.

U] $ls JRAPH TR T: R? - R3 g o ol T(u) =V E aul
85 1 W T 7 ATrereOr 9gus 2 8 ol o

[Option ID = 1512]
15) UNIT - 1

Let V be the vector space of polynomials f(X,V) € R[X, Y] with (total)

degree less than 3. Let T:V — V be the linear transformation given by
F]

ax’

Which of the following statements are true?

a6 3 4 HH Sl (@) 9 §gUal f(X,Y) € R[X, Y] &I Gic™
ARV BIAM 5 72 — v 78 IS TURU g Ol 2 aRHINa

A eqal Y s I 22

[Question ID = 379][Question Description = 175_SET 1 MATHS_Q75]
1. The nullity of T is at least 3.
T &6t gjorac @t A a1 3 3

[Option ID = 1513]
2. The rank of T is at least 4.
T &t ife (rank) @war A wa 4 8

[Option ID = 1514]
3. The rank of T is at least 3.
T &1 oife (rank) @ A oo 3 8

[Option ID = 1515]
4. Tisinvertible.

T agaaefier
[Option ID = 1516]

16) UNIT - 1

Let W be the space of C-linear combinations of the following functions

fi(z) = sinz, fz(2) = cosz,

fa(2) =sin(22), fi(2) = cos(22).
Let T be the linear operator on W given by complex differentiation.

Which of the following statements are true?

w &I 1 Banl & ¢ as 9y o 9y aF

fi(z) = sinz, f2(z) = cosz,

f2(2) =sin(2z), fi(2) = cos(2z).
T 1 W IR Gy Saeha gRI &1 @s GRS A1 |
e e A P I TT ?

[Question ID = 380][Question Description = 176_SET 1 MATHS_Q76]
1. Dimension of W is 3.

w 1 a1 3 B



[Option ID = 1517]
2. The span of f; and f; is a Jordan block of T.

£, O £, @ (gl T 1 wiled sl g

[Option ID = 1518]

3 T has two Jordan blocks.

T & Bl oiled sl gl
[Option ID = 1519]
4. T has four Jordan blocks.

T & 9R Wl silld gl

[Option ID = 1520]
17) UNIT - 1

Let P, be the vector space of real polynomials with degree at most n.
Let (, ) be an inner product on P, with respect to which

1 1 3 : ;
{l,x,;xz, ...,;x”} is an orthonormal basisof P,. let f = ¥, a; x', g =

¥ B x* € P,. Which of the following statements are true?

T & p, Hfisad » Hife a@ IRafa sguel & S a1 ()
Bl P, W SR TUHGE AN 78D TG {1, %, 222, .., ~x"} B, B
YA ifde MRS AM i f =T a,x', g =SB x' € P,.

1 gaael H Y HHF U 9d g2

[Question ID = 381][Question Description = 177_SET 1 MATHS_Q77]
(f,g) =¥, (iDe,p; defines one such inner product, but there is
another such inner product.

(f,g) = % (iDa,B; Uh T 3R qUAH Bl TRHINT ST §
qifchet U 2R 2 3k UFHa B

1.

[Option ID = 1521]
2 (f.g) =L (IDap;
[Option ID = 1522]
(f,g) =Y. (i a,B; defines one such inner product, but there is
another such inner product.

3.

(f,g) = (iD%a, B, T UY SHiaR YUAHA &I YRR Sl 8
i U 3R I SR UH%a g
[Option ID = 1523]

4 (fig) =L (I a;3;

[Option ID = 1524]

18) UNIT - 1

On the complex vector space €' with standard basis {e,, €, ..., €100},
consider the bilinear form B(x,y) = X, x; v;, where x; and y, are the
coefficients of e; in x and y respectively. Which of the following
statements are true?



HAS 3R {e,, e, ..., €,0,} AT TR G FAP c10° W fguhurdig
Y B(x,y) = L, y;, W [GAR BY, T&lch x, T y, HUL x T y &
TP e, § | FERIRGT & S T HUF T 87

[Question ID = 382][Question Description = 178_SET 1 MATHS_Q78]
- Bis nondegenerate.

B 3FUYY g

[Option ID = 1525]
2. Restriction of B to all nonzero subspaces is nondegenerate.

G YR ITGARET W B & UldeY Iy 3|

[Option ID = 1526]
There is a 51 dimensional subspace W of €*°° such that the
restriction B: W x W — C is the zero map.

£100 P T 51 - 399 TUUAF w SU TSR U § & ufiay
B:W x W — ¢ A UfaEA 81
[Option ID = 1527]

4+ Thereis a 49 dimensional subspace W of €'°? such that the
restriction B: W X W — C is the zero map.

CLo0 B U 49-f3019 IugHP w 59 USR 9 & & ufday
B:W x W — C 9 Widfaa g

[Option ID = 1528]

Topic:- S1 C UNIT -2

1) UNIT - 2

For a bounded open connected subset 2 of C, let f:2 —=C be
holomorphic. Let (z;.) be a sequence of distinct complex numbers in {2
converging to z,. If f(z;) = 0 for all k£ = 1 then which of the following
statements are necessarily true?

C & UREG [99d ag Susgead @ $ Al 0 - C B gdmEiths
A | 91 (@ (z,) IRERS =1 Gy GeAei &l o dhH § ol z, o
qraRd g gl ATl k> 1 U fz) =08 78 A gl 4 @
S Y AT 9 g2

[Question ID = 383][Question Description = 179_704_PARTC_CSIR_SEPT22_SET1_BIL_Q79]
1. if f is nonzero, then z, € df.

qie f YR o, 9 z, € a0.

[Option ID = 1529]
There exists v > 0 such that f(z) = 0 for every z € 1] satisfying
|z —2g] <1

W7 >0 SHUPRE P |z— 25| < r B A PH A TAB z € 0 BT f(2) = 0 T

2.

[Option ID = 1530]



3. Ifzy € £, there exists r > O such that f(z) = 0on |z —z,| = 7.

AR 2, €A TH r>0 SATBPRETMF |z — 2] = r W f(2) = 02

[Option ID = 1531]
4. z'] E aﬂ.

[Option ID = 1532]
2) UNIT -2

For an open subset {2 of C such that 0 € 12, which of the following
statements are true?

¢ & fafdeT Sy 0 o/ [t o e n g,
Tl Y PR 9 ad g?

[Question ID = 384][Question Description = 180_704_PARTC_CSIR_SEPT22_SET1_BIL_Q80]
1. {e®:z € 1} is an open subset of €.

{e?:z € 0} C B fA9d ITTH=T B |
[Option ID = 1533]
2. {|e?|:z € {1} is an open subset of [R.

{le?]:z € 0} R &I fdgd IuqH=T 5|
[Option ID = 1534]
3. {sinz: z € (1} is an open subset of C.

{sinz: z € 0} C &1 fagd IT9=d 3|
[Option ID = 1535]
4 {|sinz|: z € 2} is an open subset of .

{Jsinz]: z € N} R &I fdqd IUqgA g

[Option ID = 1536]
3) UNIT -2

Let f be an entire function such that f(2)* + f'(2)* = 1. Consider the
following sets

X={zf(2)=0}, Y={zf"(z)+ f(z) =0}
Which of the following statements are true?
TS U HaAaaie Har £ dfiforg fore 18 £(2)2 + £/(2)? = 1 B
7 el | fagR &Y
X={z:f'(2)=0}, Y={zf"(2)+ f(z) =0}
R s A P A T 82

[Question ID = 385][Question Description = 181_704_PARTC_CSIR_SEPT22_SET1_BIL_Q81]
1. Either X or ¥ has a limit point.

qrdl X A1y &l dig g1 fag g1

[Option ID = 1537]



2. If ¥ has a limit point, then f’ is constant.

e v ol oy Uml g 8, dd £/ &1 0H AR g

[Option ID = 1538]
if X has a limit point, then f is constant.

g X Bl Dy UiH fdg 8 d9 £ 1 A 3R B

[Option ID = 1539]
4 f(z) e{l1,—1}forallz € C.

Tl z e CH T F(z) € {1, -13.

[Option ID = 1540]

3.

4) UNIT -2

Let U be a bounded open set of C containing 0. Let f:U —=U be
holomorphic with f(0) = 0. For n € N, let f" denote the composition
of f done n times, that is,

n times

while f' denotes the derivative of f.

Which of the following statements are true?

U U1 URE [d90 §H<ad U WISl S 0 € ¢ &I 9fAfgd SHdr g1 JF
& F0)=0 P F.U > UBAHTbH I AFTF neN S fAUnaR

YIS B3 TR £~ TR UTW eial & 3rufd
f” :fo...of
n 49

afe £ Ugl W &l 3ahd gl
A g § 9 $F 9 9d g2

[Question ID = 386][Question Description = 182_704_PARTC_CSIR_SEPT22_SET1_BIL_Q82]
1. '

(fM'(0) = (F' (O™

[Option ID = 1541]
2. fn(U) clJ

[Option ID = 1542]
3. The sequence ((f'(0))"),, is bounded

3FDH ((f'(0))™),, UREG B
[Option ID = 1543]
AL ES!

[Option ID = 1544]

5) UNIT -2



Let a, b be positive integers with a > b and a + b = 24. Suppose that
the following congruences have a common integer solution:

2x = 3a (mod 5), x = 4b (mod b).

Which of the following statements are true?

A fd o b S THAG QUG e o8l a > b AU a+b =24 51 A b
1 Tt wHare &1 Syafe guie ga e -

2x = 3a (mod 5), x = 4b (mod 5).
g dd eI 9d g ?

[Question ID = 387][Question Description = 183_704_PARTC_CSIR_SEPT22_SET1_BIL_Q83]
" 10=a—-b=<20.
[Option ID = 1545]

2 3ph>a>2b.
[Option ID = 1546]
3. a>=3b.

[Option ID = 1547]
4. a— b is divisible by 5.

5da—bHgg |

[Option ID = 1548]
6) UNIT - 2

Consider the function f(n) = n®> — 2n® + n, where n is a positive
integer.

Which of the following statements are true?

BT f(n) = n® — 2n® +n S8l n TP Y-S UM g, AT
A AY P Y aadaa T ?

[Question ID = 388][Question Description = 184_704_PARTC_CSIR_SEPT22_SET1_BIL_Q84]
For every positive integer k, there exists a positive integer n such that
f(n) is divisible by 2%.

TR YIS JUIfeh k & [0 By, 4TS YUl n SUUHR ©
& 2% ¥ f(n) ST B

[Option ID = 1549]
2. f(n)is even for every integer n = 20.

T QUl® n = 20 & oW F(n) GH I

[Option ID = 1550]
3. For every integer n = 20, either f(n) is odd or f(n) is divisible by 4.

WYUFHn =20 & R o AT dl QYT a1 Y UG |

[Option ID = 1551]

1.



4.

For every odd integer n = 21, f(n) is divisible by 64.

WA QUid n = 21 & T F(n) 64 Y HIST B

[Option ID = 1552]

7) UNIT - 2

Which of the following are class equations for a finite group?

foreet 31 et 2l ub¥fdra w191s @ feru aof Fefimur (class equations) 3?7

[Question ID = 389][Question Description = 185_704_PARTC_CSIR_SEPT22_SET1_BIL_Q85]
1.

1+43+3+3+3+13+13=39

[Option ID = 1553]
1+142+42+42+2+242=14

[Option ID = 1554]

. 143+3+7+7=21

[Option ID = 1555]

. 1+1+1+42+5+5=15

[Option ID = 1556]

8) UNIT -2

Which of the following statements are necessarily true regarding a group G of order 2022?

fordet aayaaril 3 A @il A @ife (order) 2022 & g G @ feru siforaria: aqz 37
[Question ID = 395][Question Description = 186_704_PARTC_CSIR_SEPT22_SET1_BIL_Q86]

Let g be an element of odd order in G and s, the permutation of G

- given by s, (x) = gx for x € G. Then s, is an even permutation.

A+ % ¢ T g U favq Pife &1 31994 © TY1 6 T U 99 HHd
sg%ﬁl'@sg(x) =gx X EQ @fﬁ"ﬂfﬁﬁaﬂa%laﬁ% U dH

FRpid .

[Option ID = 1577]
- Theset H = {g € G | order(g) is odd} is a normal subgroup of G.

YU H = {g € G | DIic(order)(g) a9 &} HYE G &I
THTER SUTHE &

[Option ID = 1578]
. G has a normal subgroup of index 337.

G & [T YT (index) 337 1 U UM SUGHE 5

[Option ID = 1579]

4. G has only 2 normal subgroups.

G % Had &l TR SUWE ¢

[Option ID = 1580]

9) UNIT -2



Let A = Z[X]/(X? + X + 1,X? + 2X% + 2X + 6).

Which of the following statements are true?

0H A = Z[X] /(X2 + X + 1, X3 + 2X + 2X + 6).
e aedaaif eI 9 ?

[Question ID = 396][Question Description = 187_704_PARTC_CSIR_SEPT22_SET1_BIL_Q87]
1. Ais an integral domain.

A v yuifcier gieT 3

[Option ID = 1581]
2. Ais a finite ring.

A v uf¥ifdia acrer 3

[Option ID = 1582]
3. Ais a field.
Avw 8q (field) 3

[Option ID = 1583]
4. Ais a product of two rings.
A Gl acRRil T Iurewel 3

[Option ID = 1584]

10) UNIT - 2

Let p be a prime number and Iet]F_p denote an algebraic closure of the
field F,. We define

S ={FcF,|[F:F,] < =}.

Which of the following statements are true?

qH {5 p U SrHTo A § a1 1 b 83 F, B divlid YRS T, § |
g ufeHIfdd e §

S={FCF,|[F:F,] < «}.
Mg f 9 Y9 e ?

[Question ID = 397][Question Description = 188_704_PARTC_CSIR_SEPT22_SET1_BIL_Q88]
. § is an uncountable set.

S U SATUFR G §
[Option ID = 1585]
2. §is a countable set.
S U U 9= §

[Option ID = 1586]
For every positive integer n > 1, there exists a unique field F € & such
~ that[F:F,] =n.

RYEEF b n > 1 S U TS AGITGTF € STUTDR §
f& [F:F,] = n

[Option ID = 1587]
4. Given any two fields F,, F, € §, either F;, S F, or F, € F,.

Pl i &N F,F, es G AT F, cFTIE, € F,



[Option ID = 1588]
11) UNIT - 2

Let X © R be given the subspace topology. Which of the following
statements are correct?

X c R® R IUGAP TRk A gU a1t i -+ gaqaal § 9 &iF d
el g2
[Question ID = 398][Question Description = 189_704_PARTC_CSIR_SEPT22_SET1_BIL_Q89]

- If X is finite, then every function f: X — R is continuous.

Ife x IRET g, de e e £: X — R Sdd gl

[Option ID = 1589]
2. If every function f: X — R is continuous, then X is finite.

¢ BT HaA £: X — R Had g, 99 X TR g1

[Option ID = 1590]
S KXis compact and infinite, then X is uncountable.

afe x dgd aul 2Fd 8, 79 X 2[UHE B

[Option ID = 1591]
If X is connected and has at least two elements, then X is
uncountable.

gfe x deg g, TUT 9% $H Y HH 2 3(qUd ¢, 99 X 0FT 2

[Option ID = 1592]

4.

12) UNIT - 2

Let R denote the set of real numbers with euclidean topology. Let [R;
denote the space of real numbers with lower limit topology. Recall that a
basis of open sets for & is given by intervals of the form [a, b) for all real

numbers a, b.

Which of the following statements are correct?

o+ f R forg R gfdererg Uifeufd § aRafas Semeli®n 99wy g1 AF
fo R, Fr W Gifufa arel arafae dwemel & aaf® o e sdr gl
WRUT T o it arafae Wemett o, » % feU R, & g Sl &1 R
=l [a, b) P GRIT 4T STl g1

¥ gaqadl § U BF U Hel g2

[Question ID = 399][Question Description = 190_704_PARTC_CSIR_SEPT22_SET1_BIL_Q90]
If X is a nonempty connected subspace of &; then X contains only one
element.

g x R, DI R Ye9a IUHAMD g, df X § $ad Uh 3agd g

[Option ID = 1593]
2. TR; contains a countable dense subset.

R, ¥ U& UMY GE4 SUNHEA B

1.



[Option ID = 1594]
3. Any open cover of R has a countable subcover.

R & foddt +ft faga amaves o1 Ues UG JUmaRul |

[Option ID = 1595]
4. Any countable open cover of R has a finite subcover.

R & frdt ot orita faga omRe o1 3% uRefiftd SurRur g1

[Option ID = 1596]

Topic:- S1 C UNIT -3
1) UNIT -3

Let A € M;(IR) be skew-symmetric and let x: [0, o0) — R? be a solution
of

x'(t) = Ax(t), forall t € (0, c0).

Which of the following statements are true?

A b 4 e My(R) a7 TafT ofegg 8 QU x: [0, »0) - R ME @1

gU T :
X'(t) = Ax(t), G4 ¢ € (0,00) & 1T |
o d s I Td g ?

[Question ID = 412][Question Description = 191_SET 1 MATHS_Q91]
S x(t) 1=l x(0) Il, for all t € (0, o).

Gl £ € (0, 00) B TAC || x(2) =1l x(0) I

[Option ID = 1645]
,. Forsome a € R3\{0}, | x(t) — a lI=I x(0) —a |l, forallt € (0, ).

Pdae Rg\{0}$ﬁ“ﬂz, I x(t) —a =1 x(0) —a | GHi ¢t € (G,m)%ﬁﬂl |

[Option ID = 1646]
3. x(t) —x(0) € imd, forall t € (0, o0).

Tt ¢ € (0,0) P fOTT x(£) — x(0) € imA

[Option ID = 1647]
4 limyl . x(t) exists.

lim, .. x(t) BT 3EIa &

[Option ID = 1648]

2) UNIT -3



Consider the linear system y' = 4y + h where

A=y ) ma h=(plo).

Suppose y(t) is a solution such that

L
Iim?=d€]ﬁz-

t—oo

What is the value of d7?

IGE Ty = Ay + h W GAR o wgl

a=(3 o) = (1o

a6 y(r) T 84 ¢ foraa forg

t
Iim&t)=dE]R2.

t—oo

d BTAFFE ?

[Question ID = 413][Question Description = 192_SET 1 MATHS_Q92]

4
3
5
2

[Option ID = 1649]

[Option ID = 1652]
3) UNIT -3

Consider the two following initial value problems:

M Y= ()  Y©=-y

Which of the following statements are true?



=1 <1 Ry A TaEre iR AR &3

0 Y= ys () Y=y
y(0)= 0. y(0) = 0.
= geaal A0 S A A 22

[Question ID = 414][Question Description = 193_SET 1 MATHS_Q93]
1. lis uniquely solvable.

| sifgeftera: amersfier 3

[Option ID = 1653]
2. Il'is uniquely solvable.

11 sifgefter: merofier 3

[Option ID = 1654]
3. I has multiple solutions.

| DagaAzasd

[Option ID = 1655]
4. Il has multiple solutions.

Il @& 9 A &c1 &
[Option ID = 1656]

4) UNIT -3

Let u be a solution of the following PDE
u, +xu, = 0,

u(x,0) = e*.

Which of the following statements are true?

& u M+ PDE BT EAR |
u, +xu, = 0,
u(x,0) = e*.
{7 qaent # U B ¥ U g2

[Question ID = 415][Question Description = 194_SET 1 MATHS_Q94]
ou(2,1) = e’

[Option ID = 1657]
2. u(1,1/2) = 1.

[Option ID = 1658]
L u(-21) =2
[Option ID = 1659]
ou(=21) ="

[Option ID = 1660]

5) UNIT -3



Let u: R* — R satisfy Au = 0. Define v(x) = u(Mx), where M is the

0 -1 0
M= (1 0 0)
0 0 1

Which of the following statements are necessarily true?

O & wR > R, Au=0 D HIT B &l v(x) = u(Myx),

3 X 3 matrix

URHIST B S8l M TS 3 x 3 IS §
0 -1 0 [Question ID = 416][Question Description = 195_SET
M=|1 0 0]l
0 0 1

AT gadeaf § O oH O g ga g 2

1 MATHS_Q95]
1. Av =0 [Option ID = 1661]

2. Av = v [Option ID = 1662]

3. div(MtMVv) = 0 [OptionID =1663]
4 div(M*MVv) = p [Option ID = 1664]

6) UNIT - 3

i 1+45 1-5 i
Consider @ = e and f = — Define a sequence of numbers F, as
follows:

a — g"
F, = 4
a—p
Let p: R — K be a polynomial of degree at most 2 such that
p(l)=F, pQB)=F, p®)="F.
Which of the following statements are TRUE?

form=1,2,...

A5 o =22 qur p = 12 el &t 4ol £, 3t g

2

URHIT B

a™ _‘Bm
e~ n=12 . dfag

g+ p:R » RSU TSR I G I 2 FIagus ¢ fb
p(l)=F, pB)=F, p5)=F.
gl fy s aTdsg ?

[Question ID = 417][Question Description = 196_SET 1 MATHS_Q96]
. B =F

n n

n>3®UE =F,_,+F,_,

atFE, _form=3

[Option ID = 1665]
2. p(7) =13



[Option ID = 1666]
3. E =F, ,+2F, gforn?_:'S

n=5®IUE =F,_, +2F,_

[Option ID = 1667]
4 p(M) =10

[Option ID = 1668]
7) UNIT -3

Consider the ODE x = f(t,x) in &, for a smooth function f.

Consider a general second order Runge-Kutta formula of the form
x(t+ h) = x(t) + wy hf (£, X) + w,hf (t + ah, x + Bhf) + O(h®).

Which of the following choices of (wy, w,, @, 8) are correct?

R ¥ T MY S{dda GHIBIU (ODE) & = £ (t, x) WY, Sigl £ U
HYUI e g1 9 w4 & g fdia oife & &1-$21 33 R fd9R

aﬁl [Question ID = 418][Question
x(t + ) = x(t) + w,hf (£, X) + w,Af (t + ah, x + Bhf) + O(h?).

7 f[aedl © T &F 91904 (wy, w,,a, 8) & AU Tal 87

Description = 197_SET 1 MATHS_Q97]

1. ( ' 11) [Option ID = 1669]
2'2?

2. (i 1.2 1) [Option ID = 1670]
sidi

3. (1 32 2) [Option ID = 1671]

4. (0,1,1,1) [Option D = 1672]

8) UNIT - 3

let X = {u € C*[0,1] : u(0) = u(1) = 0}. Let I: X — R be defined as
I(w) = f e~ ®% gt forallu € X.
0

let M = supfexf[f] and m = infeey I[f].

Which of the following statements are true?

AP X = fuwe ct01] u(0) =u(l) =0). A 1. X > RPI
faq ufeud $3d ©

I(u) = J‘le‘”fmz de, i u e x Hfo@

B M = sup; J[F1 TN m = infex I[f].
BISECE R R R R




[Question ID = 419][Question Description = 198_SET 1 MATHS_Q98]
. M=1,m=0.

[Option ID = 1673]

Z {=M>m>0.

[Option ID = 1674]
3. M is attained.

MU |

[Option ID = 1675]
4. s attained.

mUTE gl

[Option ID = 1676]
9) UNIT -3

If y(t) is a stationary function of

Jvl = f (1-x*)@)dx, y(-1) =1y =1
-1

1
f gihe]
-1

Which of the following statements are true?

subject to

e yo P s RR B 8
Jvl = f (1—x)()dx, y(-1) =1y(1) =1
-1
g ufody & 9 g fF

i
f et 5
-1

AT e dgda ga &?

[Question ID = 420][Question Description = 199_SET 1 MATHS_Q99]
1. yis unique.

y\?'@?ﬁ??%l

[Option ID = 1677]
2.y is always a polynomial of even order.
y Hal 1 B¢ & a9gue gl
[Option ID = 1678]

3. v is always a polynomial of odd order.

y el fqvd $ife &1 9gus 8|

[Option ID = 1679]
4 No such y exists.



THI BIS y Tl B

[Option ID = 1680]

10) UNIT -3

Consider the following system of integral equations
X
@,(x) =sinx +f @, (t)dt,
(]
@-(x) =1-—cosx — f @, (t)dt.
(1}
Which of the following statements are true?
GHI T FHIBRUI o 73 T3 OR R &
X
@, (x) =sinx+ f @, (t)dt,
o
@2(x) =1-—cosx— f @, (D)dt.
0

A gAY s ade ?

[Question ID = 421][Question Description = 200_SET 1 MATHS_Q100]

1. (, vanishes at atmost countably many points.

¢, 1% U e U ST W 2= gl ol ¢

[Option ID = 1681]
2. ¢, vanishes at uncountably many points.

@, SRV 93 IR R gl Srar g

[Option ID = 1682]
3. ¢, vanishes at atmost countably many points.

@, HIEE Y 3 U S O Y 8l o g

[Option ID = 1683]
4. @, vanishes at uncountably many points.

@, U fagsft TR 2T 81 o B

[Option ID = 1684]
11) UNIT -3
Let g be the solution of the Volterra type integral equation

gis)=1 +f (s—Dg(t)dt; foralls = 0.
0

What are the possible values of g(1)?



A & g dieed veR & el gaea aiieu a1 g g
g(s) = 1+r(s—r}g(c)dr; il s> 0 FH e

0

g() FUHTAF & ?

[Question ID = 422][Question Description = 201_SET 1 MATHS_Q101]

1. ze
[Option ID = 1685]
1

2. g—-—
e

[Option ID = 1686]
1
3. o e
e

[Option ID = 1687]

4 2

e

[Option ID = 1688]

12) UNIT -3

Let P, = (x;,y,) and P, = (x,, ¥, ) be two points on the xy-plane with
x, different from x, and y; > v,.

Consider a curve C={z: z(x;) =P, 2(x;) = P;}. Suppose that a
particle is sliding down along the curve € from the point P; to P, under the
influence of gravity. Let T be the time taken to reach point P, and g
denote the gravitational constant.

Which of the following statements are true?

Iﬂafﬁ; Py = (x,y,) G4 P, = (xg,yzjﬁgxyﬂﬂﬁaﬁg%ﬁxl
ﬂmxzm;[%’fﬁﬂm}yz%l

THAD C = {z: 2(x,) = P, 2(x,) = P,) W AR F| 9+ & 0P 01
abcRfEgpe, AP, %W%mﬁﬁﬁ?ﬁﬂm% | 9 & &g P,
% Ugd H 34 T gAY T § aul g TEaid RRIG § |
e A P AT & ?

[Question ID = 423][Question Description = 202_SET 1 MATHS_Q102]

1. _ rxz J1+(2'(x))?
F= j;-'l 2gz(x) 3
[Option ID = 1689]
2. 7= [ V1+(z'(x))?

Xy 2gz(x) dx

[Option ID = 1690]
3. T is minimized when C is a straight line.
W ¢ @8, 79T G

[Option ID = 1691]



4. The minimizer of T cannot be a straight line.

T &1 TAGHGRS TR 391 el 8l Gl |

[Option ID = 1692]

Topic:- S1 C UNIT -4

1) UNIT - 4
Let
T L s g
T g
A ETE
i 2
p=|1 1111
E & § B &
P11
Se 5 o3y
11 % 2
0 0 0 0 1

be the one step transition probability matrix of a stationary Markov
Chain. Which of the following statements are true?

o

g 2 0 0 0
2 2

= o 0 0 0
2 2

P= 1 l 1 1 l‘ [Question ID = 442][Question Description =

5% &5 5 &
1 1 11

- - = =0
4 4 4 4

0 0 0 0 1

fRR Orfa Y3ae & U =R01 T WebAv Wi ATeg 81 e
JRA AP A T gl

203_SET 1 MATHS_Q103]
1. All the states have same periods.
J8ft sratensli @ v S smfe @wrer 3 [Option ID = 1765]
2. All the states are transient.
it sraRrerl it & [Option ID = 1766]
3. Some states are transient.
oo IR &iftrd & [Option ID = 1767]
4. All the states are recurrent.
19t sraRtert gorradf & [Option ID = 1768]

2) UNIT - 4



Let

P=

oS o
o= oo

01
10
0 0
0 0

be the one step transition probability matrix of a homogeneous Markov
Chain. Which of the following statements are true?

i &

P:

oo o =
o oo
o= oo

0
1
0
0

feh il WA Hichia §@@l & Udh TN &l UehHUT Wil 21gg § |
agaedl U 4 $H 9 I 82

[Question ID = 443][Question Description = 204_SET 1 MATHS_Q104]
1. Itis an irreducible Markov Chain.

B UD IAcTYDVIRI ArDIa 9jTett &
[Option ID = 1769]
2. Al the states are recurrent.
n9ft srarer grradt &
[Option ID = 1770]
lim P" exists.

n—co

lim,,_..P" P AR 2|

[Option ID = 1771]
4. All the states have same period.

peft srarenail @ srafer wiet Jerer 3

[Option ID = 1772]
3) UNIT -4

Let X, and X, be independent and identically distributed standard
normal variables. Then which of the following statements are correct?‘

- f& x, U x, Pﬂﬁﬂﬁ“ﬂﬂﬁﬁﬂ Sfed A TIMTI TR 819 [question ID = 444][Question Description =
Mgl d Y $H Y Tl ¢ 2

205_SET 1 MATHS_Q105]
1. Expected value of max(X,, X;) is % .
v

(X, X,) PTUANIAHN = g | [Option ID = 1773]
I
2. Conditional expectation of X, given X, + X, is 0.5(X, + X,).

X, + X, 8F W x, I ufcdy TR 0.5(X, + X,) gl [Option ID = 1774]

3. X, — X, and X; + X, are independent.



X, — X, T X, + X, WA g| [Option D =1775]
4 X2+ X?and fT‘ are independent.

X} + X2 U 22 T g1 (option 1D = 1776]
2

4) UNIT - 4

Let X be a random variable whose distribution is symmetric about —2.
Which of the following are true?

A 5 X v aefees 9 § 9 dea —2 & 9uey gAfAa gl
G = = 0 o = = i e i ros )

[Question ID = 445][Question Description = 206_SET 1 MATHS_Q106]
1. If X is discrete and P(X = —2) = ;, then P(X > —2) =1/6.

afe x AMAd AU P(X = —2) =2 B, A9 P(X > —2) = 1/6
[Option ID = 1777]

2. fXisdiscreteand P(X = —2) = %, then P(X > —-2) = 1/2.
afe X SRITd B QU P(X = —2) =58, T P(X > —2) = 1/2
[Option ID = 1778]
3 If X is absolutely continuous, then P(X > —2) = 0.
¢ x FRUST Gad g, a9 P(X > —2) =0

[Option ID = 1779]
4. If X is absolutely continuous, then P(X > —2) = 1/2.

gf¢ x FRUER: 9ad 8, TeP(X > —2) = 1/2

[Option ID = 1780]
5) UNIT - 4

The probability density function of a continuous random variable X is given
by

T, e X
i) = {G, otherwise.

Let ¥ = [X], where [X] denotes the largest integer not exceeding X. Which
of the following statements are CORRECT?



foralt Tad aefasd TR x & WIdH 99d Had & Fad 219 dd §

reo={o, " S

b v = [x), 98 [x] U1 9EY 991 QUliss SRd seai € off x 9 21
el gl FE Sy A pH U HyT I 87

[Question ID = 446][Question Description = 207_SET 1 MATHS_Q107]
. P(¥=2)=0
[Option ID = 1781]
2 p(Y<12)=1—e2
[Option ID = 1782]
. E(Y?) = a+1

(e-1)2

[Option ID = 1783]
1

4. E(Y) = s

[Option ID = 1784]
6) UNIT - 4

let X, X5, .., Xip be a random sample from Uniform(0,1) and
X1y, X2y, -, X(10y denote the corresponding order statistics. Which of the

following statements are true?

s & x, %, X Uniform(0,1) 4 ¥ gefse ufdesl 8 qu (Question ID = 447][Question
Xz Xezys oo X1y ST SpHHIGE €1 Ryl A9 S 49 € ?

Description = 208_SET 1 MATHS_Q108]

1. X{z) ~ BE‘E&(Z,‘J). [Option ID = 1785]

2. X10y — X1y ~ Beta(11,2) [Option D= 1786]

2% i =
E[X(z)] = = [Option ID = 1787]

4. Var[X;] = [Option ID = 1788]

T 242

7) UNIT - 4

Let {X,: i = 1} be a sequence of independent and identically distributed
Bernoulli random variables with P(X, = 1) =p € (0,1). Which of the
following sequences of estimators are consistent forpas n — oo?

O & (x,: § > 1) WG qUT 9T GHMAG: §fed S0l aefesd = § ol
P(X, = 1) = p € (0,1). HTHADI &b [F Iehal H§ A B Al p & o8 W

n — co?

[Question ID = 448][Question Description = 209_SET 1 MATHS_Q109]



N

Erex:n=1}

[Option ID = 1789]
2. {0.5(X, + Xps1): n = 1}

[Option ID = 1790]
1 n

Ern,xinz1}

i

w

[Option ID = 1791]

{i i1 Xy Xy = 1}

>

[Option ID = 1792]

8) UNIT -4

Let {X,;:n = 1} be a sequence of independent and identically distributed
random variables and the probability mass function of X, is the following;

1
PO, =1) =P(X, =3) ==

itY, =X, + -+ X,, then which of the following staements are correct?

b (x,:n > 1} W0 a1 9T GHFG: §icd grefasd o1 &1 3FHH
2 Y1 X, &1 Wifdiedl GodH HBad

[Question ID = 449][Question

BN =

PX,=1)=PX, =3) =
ey, =X, ++X,, dl FE &yl 0 9 9 4 98 g7

Description = 210_SET 1 MATHS_Q110]

1. Y—: converges to 2 in probability.

5 ifehdl | 2 1 3R fHERd gldr gl [Option 0= 1793]

. ¥,
2. Varlance(T“fa) converges to 0, as n — co.
T

TR ( Y )a?farﬁmwoaﬁah?@m%, O 1 — oo, [Option ID = 1794]

nzi3

3. ;’}3 converges to ¢ in probability, where 0 < ¢ < oo,

n_ 1 Wiftdedl § ARG ¢ 1 3R BIAT S, Ol 0 < ¢ < oo, [Option ID = 1795]

n?-."'3

Y * e
4 TT’; converges to 0 in probability.

1 el & 0 Bl 3R SAFTRT S [Option 1D = 1796]

9) UNIT -4



Let X,, ..., X;, be a random sample of size 10 from a continuous distribution
with probability density function

_fel®x), x>¢
fo() = {O, otherwise.

g € R is unknown.

Consider the problem of testing the null hypothesis Hy: 8 < 3 against the
alternate hypothesis H;: 8 > 3, based on X, ..., X;. Let L(8) denote the
likelihood function and x;;, = min(x,, ..., X;5).

Which of the following statements are correct?

o= & x,, .., X, = I1f&dl 99d ©e ard 9ad §eq | 9 defod
nfaesl € forge s 10§

BE=f2 > B2
ggi 0 e R 3 8l

X, X, T IR 3pcs URSEHT H,:0 > 3 & [dF g FRISuig
IR&EHT H,: 0 = 3% U1 &1 AN W Iifgul 71+ % Lg) Yuifaar
BT S Bl 8 04T 2y, = min(xy, ..., x50) © | 7 YT H 4 BH Y

S

[Question ID = 450][Question Description = 211_SET 1 MATHS_Q111]

1. sup,,L(B) = e*°%w e~ Tini if x,) < 3

M x(q) < 3T sup,,L(0) = €07 e~ T

[Option ID = 1797]
2 sup,,L(8) = eX0%® e~ Tisi% if x> 3

qﬁx(l) >3 _Eﬁfﬁ SUDEQL(E}) = gl0 %y e_zfifﬁ"a'

[Option ID = 1798]
The critical region of the likelihood ratio test of size

3. a (0 < a < 1), for testing H, against H,, is given by
(O s X10) € RS x0y 22— 10 log, (o)}
H, P [a%¥G H, & GI&0] & [0 9159l @ (0 < a < 1) GHIad
ST TRIE0T 1 shifad & & ¥ foa o g
(@) s 210) € R x4y 22— 10 log, (@)}

[Option ID = 1799]
The critical region of the likelihood ratio test of size

4 a (0 <« < 1), for testing H, against H,, is given by
1
(@, s 210) €RI: x4y 2 3— 2 log, (@)}



H, & 8% H, & T&U & U W5sla (0 < a < 1)& SuIfadr
SFTA TR &1 shife & e 9 feam oar 8

1
{ (s i 700) € R x5y = 3— - log, ()}
[Option ID = 1800]
10) UNIT - 4

Let X;, X5, ..., X,, be independent and identically distributed normal random
variables with mean u and variance 2. Suppose (i, 62) is the maximum
likelihood estimator of (i, o). Which of the following statements are correct?

X Xo0 o X, 1 HI » U1 TRIRUI 02 910 s duT 9947 9HFd: sfed
YO grefasd @R Aol (2,6%) DI (g,02) BT HUSaH GHIfddr [Question ID = 451][Question
3ffred A | 9 ol § 8 $IF 9 T 87

Description = 212_SET 1 MATHS_Q112]

o
1. (n% is a chi-square random variable with (n — 1) degrees of freedom.

(0" U I~ ATeesd R § FOReb (n — 1) WK Bifedi g1 [ovtion 0 = 1801)

2. &7 is an unbiased estimator of o*.

62 o Bl SN 3TdHerdb | [Option D = 1802]
3. Variance of 82 tends to 0 asn — oo.

OR 1. — o0, G2 T FEIUT 0 i 3R Uged il g [Option ID = 1803]

P
nZgd

4. ————— s an unbiased estimator of a*.
(n—1){n+1)

n2g* B o* D1 U AT 3D | [Option ID = 1804]

(n—1)(n+1}

11) UNIT- 4

Let X be a random variable whose probability mass functions under H; and
H, are given by the following

x 1 2 3 4 5 6 7
fu,(x) 001 001 001 001 001 001 094
fu,(x) 006 005 004 003 002 001 079

where, fy (x) = Py (X = x) and fy, (x) = Py (X = x). Which of the
following statements are correct?



T % X U Arg~g® 9 8§ (586 H, @@ H, & das(q ATaar seaH1T= welq
H¥ad fag 1d
x 1 2 3 4 5 6 7

fu,(x) 001 001 001 001 001 001 094
fu,(x) 006 005 004 003 002 001 079

T iy () = Pty (X = X0 iy, (6) = P, (X = ). Bt e 3 4 e
o

[Question ID = 575][Question Description = 213_SET 1 MATHS_Q113]
The critical region of most powerful test of size @ = 0.04, for
testing Hy against Hy, is given by {x: x < 4}

H, % &g H, % 90& & oy, 918 o = 0.04 % 994
orfrerTett TLTeor T Hifdeh &9 {x: x < 4} & T&I7 5747 B

[Option ID = 2297]
,  The critical region of most powerful test of size & = 0.04, for
testing Hy against Hy, isgiven by {x:3 < x < 6}

H, % fa®g H, & odm % forg, 918 a = 0.04 F 999
gTfRerTet T TLTEAT T T &5 {x: 3 < x < 6} H AT ATAT )

[Option ID = 2298]
The power of the most powerful test of size @ = 0.04, for testing
H, against H,, is 0.18

H, % E%g H, & 0@ % &0, 9185 @ = 0.04 F 8994
sTTReITelT aieror &t o< 0.18

[Option ID = 2299]
Most powerful test of size o = 0.04, for testing H, against 1,
does not exist

H, & [8%% H, % 9901 % forT, 9187 a = 0.04 &1 994
oTfReTTelT UdevT sAfeqea # 757 2

[Option ID = 2300]

1.

4.

12) UNIT - 4

Suppose X,, ..., X, are independent and identically distributed random
variables from the Normal distribution with mean 8 and known variance a2. If
the prior distribution of 8 is Normal with mean i and variance 77, then which
of the following statements are correct?

= & x,, ..., X, VORI e § 8 Wdd 9U 99y 9HE: sfed aefess
m%ﬁ;ﬁ;ﬁqmm 6 TUT T TR o2 %I qﬁ!r R qﬁw W% [Question ID = 453][Question
STafs e YT TR0 72 § O R Syl Y s 4 9 82

Description = 214_SET 1 MATHS_Q114]

1. With respect to the squared error loss function, Bayes estimator is the mean of the posterior distribution.
afdfa gfe aifor wetol @ AT, ST 3MDeld, IR YR deol @I e & [Option ID = 1809]

2. With respect to the squared error loss function, Bayes estimator is the median of the posterior distribution.
afdfa gfe aifor weter @ ML, ST beld, AR YR deol bl suféerapr 3 [Option ID = 1810]

3. With respect to the absolute error loss function, Bayes estimator is the median of the posterior distribution.



forxer gfe Bifor Wetol & AT, AST 3MDBCID, IR YIRIDA dcel ot aféerat & [Option ID = 1811]
4. With respect to the absolute error loss function, Bayes estimator is the mean of the posterior distribution.
fortier gfe aifor Wetol @ e, AT 3MTDeID, AR YIRDA dcel oI ameRl & [Option ID = 1812]

13) UNIT - 4

Consider the multiple linear regression model

Y, = Bixyy + -, +B,x;, + €, with E(g;) = 0, Cov(e;, €, ) = 0,if L # kand
Var(e,) = o2, fori,k=1,..,n

If ¥, is the least squares fit of y; and €, is the corresponding estimated

residual fori = 1, ..., n, then which of the following statements are always
correct?

151 ¥Re% Sgaureau Hise W 9aR &Y
Y, = Bixiy + o, By + 6 T H E(e,) = 0. Covley ) =0,
qfd i = k A Var(e,) = 2, i,k =1,..,n. & [T |

ie y, B T I e 5, 8 QUi = 1, ..., n & [T, T D Ierd
3afare ¢ g, 99 e uHl 8 9 & Uea ugl 87

[Question ID = 454][Question Description = 215_SET 1 MATHS_Q115]
E;‘En:' = OWLJ”IQ= 0.
[Option ID = 1813]
2. %:x;;6=0; forall j=1,..,p.
g j=1,..,pFCE 6 =0
[Option ID = 1814]
3 Yi§=0and};x;E=0; forall j=1,..,p.
=1, pPWE, & =0TUL,x,& = 0.
[Option ID = 1815]
* L BE=0.

[Option ID = 1816]

14) UNIT - 4

X 0 1 p 0O
Let (Y) ~N, (U) (p 1 {}) , where |p| < 1. Which of the
z 0 0 0 1

following are TRUE?



X o /1 p 0
Hﬁﬁi(y)mwg (o),(p ] 0) ol < 1. B A A B
Z

0 0 0 1
JuT g7

[Question ID = 455][Question Description = 216_SET 1 MATHS_Q116]
1. Cor(X%,Y?) =p?

[Option ID = 1817]
2. Cor(X%,Y)=

[Option ID = 1818]

3 Cor(X%,2%) =0.
[Option ID = 1819]

4 Cor(X%, Y2+ 2%) = p?

[Option ID = 1820]

15) UNIT - 4

If the hazard function of a lifetime random variable X is given by

r(x) =

e z,x € (0, =), indicate the correct options.

gfe Siiad BId drefad® dR X & [o7T e B (hazard function) &1
%uaﬁ:’mﬁ%

r(x) = ==, x € (0,00), Tl Wel ey Bife |

[Question ID = 456][Question Description = 217_SET 1 MATHS_Q117]

1. Survival function of the random variable X is S(x) = rlxz,x € (0,00),

grefasd @R X &1 Hfdoifddl Be § S(x) = ——, x € (0, ).

[Option ID = 1821]

2. Survival function of the random variable X is S(x) = ,X € (0, 00).

grefasd o x &1 Afaofaar FaT g S(x) =

;99);

[Option ID = 1822]
3. Survival function of the random variable X cannot be determined from the given information.

¢l oI SirerpRl I efesd a2 X ol sifershifddr wetol foIf2ra a2olr Ii91d ofdt 3

[Option ID = 1823]
4. The survival function, density function and distribution function can be determined from the given information.

&t o1 STTotp3t A SIfCSifddr Wetel, Tolda Wetol el dcol Wetol fo1fid fpe oI Ao &

[Option ID = 1824]

16) UNIT - 4



The observation X has normal distribution with unknown mean

—o0 < p < co and variance 1. Consider the problem of estimation of u based
on X under the squared error loss. Which of the following statements are
correct?

UAAGTUT X FT YAHT S & oGl AT AT —o0 < y < oo Tl
TEROT 1 &1

affa g gt & SR X R MR p & e B FHET |
AR w37

[Question ID = 457][Question Description = 218_SET 1 MATHS_Q118]

1. The Bayes estimator of p under a proper prior is always biased.
3fra yd (proper prior) @ 3reldstd Y o1 dat 3idbeiad ot et 3ifdrord &
[Option ID = 1825]

2. There is a proper prior for which the Bayes estimator of p is unbiased.
211 3fere gd (prior) & @ 3rofcsld Y @l 43T 3iIdeld 3folfdtold &
[Option ID = 1826]

3. The Bayes estimator of p under an improper prior is always biased.
3igiferd gd (improper prior) & @ 3reldsid Y ol A9 Tdid Aal fdeld &
[Option ID = 1827]

4. There is an improper prior for which the Bayes estimator of p is unbiased.
b1 IS 3pefferd gd (improper prior) 3 RRid fé1e Y @I A3l 3ideld 3olfold &
[Option ID = 1828]

17) UNIT - 4

Consider the simple linear model ¥, = X, + ¢, fori = 1,--- ,n, where g;'s
are i.i.d N(0,¢?) random variables and X,’s are nonrandom, positive and
distinct. Consider two estimates of £ given below
‘é o | 151:1“'!;' F ?J(Xi = ‘f}
' (X = X)?
A =1 G X,

2 n 2
EZIXI".

Which of the following are correct?

A MEP HISTY, = BX, +¢, TG i = 1,--,n R [GIR &L Oal ¢,
N(0,02) GRI dfcd ada Ty YHFG: THH drefasd a3 g adl X,
s, eHES aul 1 81 p & &l 3bad! IR [daR &Y

3 _ :t=1(yi - ?-J(X_!. - f) [Question ID = 458][Question Description
D INCAES %

: PR

2 n 2
!'.=1Xf

T 9 B W by TEl 87

= 219_SET 1 MATHS_Q119]

- Both ,@1 and fi‘z are unbiased estimates for 5.



2.

3.

4.

A, YT B, Gl g & ST 3ffher g [Option 1D = 1829]

B has larger variance than f3;.

£, 1 £, B el H WERU[ & g  [Option D - 1830]
,é'z has larger variance than ,é'l.
£, B, DI el H YR 3ifiich g [Option 1D = 1831]

El has the same variance as that of ;S’;.

2, T TR I &1 & fIaem g, &1 | [Option 1D - 1832]

18) Consider the hierarchical single linkage agglomerative clustering algorithm for three points X=(1,0), Y=(0,2), Z=(3,3),
and the squared Euclidean distance matrix. The clustering algorithm starts with three clusters. Then which of the following

statements are correct.
ot figaii X=(1,0), Y=(0,2), Z=(3,3) aan alia Jfreska ¢fl snage @ fore ucigaar-fonkz, vwd-der Falie sgsa woet fafer uz far
I[Pl Detol faf?r ol [l A IRY Bkl & ad ool Pl 3 A Diol A Adt 3 [Question ID = 459][Question Description = 220_SET 1

MATHS_Q120]

1.

At the first step, after combining two nearest clusters, the single linkage distance between the two newly formed clusters is 10.
Yo aRul 3, Gl iU S[asl @l ficiol d dIg, oRl Jol ol Il @ dia vd-dea-ggt 10 3 [Option ID = 1833]

. At the first step, X and Y are merged to form a new cluster.

Y TRYI ¥, oRII I dollol @ fere X aen Y Biet a1 & [Option ID = 1834]

. At the first step, after combining two nearest clusters, the single linkage distance between the two newly formed clusters is 13.

Yo TRV 9, Gl WU B! P! Bietol & 16, oRl dol ol Jae! @ dia vo-de-ggt 13 8 [Option ID = 1835]

. At the first step, X and Z are merged to form a new cluster.

YerdT TRV 91 ORI 3@ dollel @ fere, X aen Z Bt s & [Option ID = 1836]





