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(A) W3 (B) WAl

@ cue2 (D) A1l
002. A UA s LBreanrdl Aee el Brean A3 s sl ?

[ FERNE] (B) asie

(C) cawdl (D) &9121 By

003.  NANUA adl 2 avin-l 58 Al il £ld Ao vdl -9l ?
(A) AR UG %A — gl €92 Bl 40% 24 ddl ay ud 70% S el
(B) vicell %014 — gat-ll 692 Bl 10% A ddl ay ud 40% sl el
(C) M — uldd oore-ll o+l Fui gat 93l a-dl 10% ol 2416
@10t 2us o — 90% aa ddl ay gau ol artal
004.  AAUAA ABUH .evenennenes YL B3 SL GRUHLL 69,
(1) 3B yd (Pre Cambrian)
(2) Hudl usLseu (Mesozoic)
3) ‘13[@341 HELSE (Paleozoic)
(4) LA1D4 H8LsEY (Cenozoic)
A0 A5dinigd) Al e uie s
(A) 2 913 @124
(O)1,2,3 %14 (D) 3au 1
005. oA AU YRR 247 d-L 220 g2ldadl A5t WA sy A3 Aoy ) ?
@2 e 6 oRia YRARA - M3
(B) 11 e 91 YRaRd — wew
(©) usien (3w sHRRise yRafid - cua-or
(D) A%Ad 25 Nl@sa YRARA (GTU) — 2Aue1a1E
006. A~y i AviAd AU AL UL 56 A8 wlou «efl ?

(A) WAMIR AAAA WS — A @ iclyR Aaaws - wsirerg
(C) 12U AAA WS — BN (D) 51012 A WS — BrRwwis
007. A5 AL

ARAAR UH AR USIR

(i) UM AAAR (a) &3t 1A vl well

(i) ydlse uAaR (b) idgalla 24 vuL well

(i) Qs (¢) visaieR

(iv) 9eR uAAR (d) e wsll

@i - v), G - @, (i) - ©, @v)- (@) (B) (i) - (¢), (iD) - (@), (iii) - (a), (iv) - (b)
(©) () - (b), (ii) - (c), (iii) - (a), (iv) - (d) D) () - (), (i) - (b), (iii) - (), (iv) - (d)
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008. A3l Asl.

el - gl AEL I - AAgl-l [AginAl

(i) ougwl (a) ollo Al WA ulau asdl 1€l
(i) siell (b) (B8R gm

(i) el (€) 5249+l AL Y5185 AU

(iv) qell (d) yd agdl €l

A) () - (b), (iD) - (c), (iii) - (d), (V) - (a) @) - @, Gi)- ®), (i) - @), (v)-(©
(©) () - (0), (iD) - (@), (iii) - (b), (iv) - (a) D) () - (a), (i) - (b), (iii) - (), (iv) - (d)
009.  5Y APU HIRAG 70% ity Geui 569 ?

(A) Braa uza [ RIEeRIR
@ ozvis (D) UiauL2
010.  wu-nay sunfdegd wRuior 56 €l U AUIR sUHL uda €9 ?
(A) WUSRL @&l
(O) WlRur (D) $1d<l
011.  -NA-umisdl sy ay yansia weg wlaleiltria 52 8 ?
(A) weludl ast @:4 2
(C) Wl / 3dWl (D) Aeuell / AR an
012.  ydlu a2l 24 ulan sz wd © il DA U4 55 259021 2udedl & ?
NENENE [ RICIRIE
(C) AaRiu (D) AUHAES
013.  “uan AUNHD uRue” auid [Ble--L asmi- sl gl ?
.QIW-R\{ P ERNETI (Ramsay Mcdonald) (B) 43412 dl+ (Chamberlain)
(C) Q) (Disraeli) (D) Al& (Churchill)
014.  HeLeHL Al AL U 5i €l-eiYy (Deenbandhu) - [Pt (Title) 2ude gl ?
(A) Ry g1 (B) sun duHR Rns
(C) Agdviz @0 is. 2ig» (C. F. Andrews)

015.  cuRdlu Ay si3AU uan viEdaHl 18R adal Rul susid DA Ul sy [Qan wig © ?
@i w252 (A3 2lEus xdlu anan agud.
(B) A% Hsctll tia-i-l [Asi »iq yas-.
(C) 2l il cauely i o181,
(D) A%zUEL AFELA s1is2A a3 Axllyel 4eidin Ul 2uud,

016.  GuRd-u SN AR AL 5 Youd URs~Alu .......... vl 1857 -l o0l el Houl el
(A) AR (B) %218
@20 27 i (D) A¥ 52
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018.

019.

020.

021.

022.

023.

024.

N

MURAHE 214 A [Agell asllsl 244 Fd ana-l s / WAl [Gordl saladl A WA 56 Adl wiou e ?
1. Husiuidl — uisa A%

2. SRl Uy — gwagad [ [Ayunor

3. 1Rl — oeiollR

4. Y122 Hdl — el

(A) 2,3 2 4 @124
(O) 1,324 (D) 1,2 %43
Had 51010 SiE1AL B0 A2 WAL 56 A8 wlou el ?

@ 120l — sEl AU AHAER

(B) g — HHEL, ATISd BUR LA AVAUR AUHAEIR

(C) HIR 4181R — B{ERU, A5l AR GUsLA L AR AHAEIR
(D) [Bart — HSYA uaan-l ualxy x0[B5

FUR HEHE 1A AlH-NA H[ER BUR 2U5HA 53 24 Al Yy, d unA AL da-l was st sdl ?

(A) Ry (B) cll-ollo

@ v-usal (D) YNRAY

192341 DA+ WA 5§ uRngni 2aruaq Yel stgHd HoUl 8dl ?

(A) UP uRne ojoun uRug

B <u uea uRue (D) Rl BRIAL
YRAAHL $UL AUHE BARNR 2 isAUR A2 AdUAH 24 S AU Sl ?
(A) $.%. 1853 (B) 9. 1854

@S -~ 1855 (D) S.1. 1851

ugiula 1sigad Ala 1A WA 56 oo und 2aa 8q ?

(A) Avilag @ id e

(C) alad (D) s1dleiarm

AAS T AR Yg (1191)HI suL Aodl2Al A 204 e ?

(A) eopaln AAots 211 yadlie A (B) FUAHAS - SegdHsl
(C) Seganal 2 a2 @)1 ail win yedlaey Ay

opAd-ll ‘ALl dar” uoila suL ausul dou 8 ?

1. YNRA% AL Y S dl.

2. 20HUHL [Rugyui 2eusiaad [Rule add e,

3. all Geundlz weawmi “uaidl aa”’ sitdl gdl.

4. e dl [RuouHul Hawa dsad Rule suda.
@223 (B) 1,32 4
(C)2,3 x4 (D) 1,2 ¢ 4
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026.

027.

028.

029.

030.

031.

032.

A2 WA s eyl i ¢ ?

1. saus1l RAsarl Ggma vnismsanidll 2da ©.
2. 51€ (Phad) [Ratsai-l Gg™a Al 234 ©.
3. Alrdl RAsaunl Ggma [Brsiuidl ada .

(A) [@Qan (1) 21 (3) i 9. (B) [atun (1), (2) 211 (3) il 8.
(O) [Qaun (2) 21 (3) i 9. @ (1) 7 2) i B,
“UIgs” A “aludl igR"7 slail DA UE su a3l © ?

@030+ wia (B) 2udl2 A4

(C) I il (D) QM AN

el UL WAl (el AR UdAGR B, FHI YdHl 2ndal g1 oL cuan, ulm g asieu
g1R, Gri-ll gl AWAR g1 21 e[2ell giRA -UELE gIR d<lS Hnvani >ud & ?

@i Beal (B) Sa goul
(C) a1 [(3eal (D) Guzsie (3¢l
oAl AL UIURA HIZMWL .......... 19 sl 6.

(A) HSRLRUA HiELA (B) HRLSL ALELAn
(C) HssIUA AiE LA @) (5 vician

UFE HAHA vAAL AFE Mo 51u3 ($Hells) Gu uFe el ad dd, Ui i §Al $A0L 2 YER MASIH
sal, DA UL 56 M5 sad Gers d ?

@i Rssdl (B) uonell sa519 MRdsM sAl
(C) 513413 MRS scl (D) Bu-u 4L 518 -l

Ao A aui- R AerR1dnL suL Ry[BUHHL A v ?

(A) 529 RY[Hun, @R a wyfun

(C) ¢a. . wylpun (D) slas ¥ylHun

Yisl aed SR2» w2’ uziedfl w2 AlA-1 UL suL HgS © ?

(A) Beg®2 BEISRR AU SHIRAAL USIR, RAUUASIU A 25 LA 563 uReuH-] 3u 21aamglds
geu (¥l Gud)

(B) Hira A% e of& Uldou-l sigla

@i (») 21 (B)

(D) AuRt (8 Bua -8

o] AU WS suL st woll ucul gd ?

1. ¥ [A~dld (251 (Punch Marked Coin)

2. AtalRun [ss (Sassanian Coin)

3. MuRdAld yru-l (g5 (Indo-Greek Coin)

4. & [Risst (Kshatrap Coin)

(A) $5d2 211 3 (B) $5d. 3 i1 4
@:.2 324 (D) 5 1 214 2
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033. D=l Rason WA 5§ Rason ad (-ua) Rason wa sdaa € ?

(A) ardl Rasu (B) Uz 21

@i Rasan (D) 530122 us1- Rstson (aq e@la- 2uslacuon)
034. QA UA s -ud uan wRall - oprdl ues SHaw My eg ?

(A) @edll -ues @32 Ao

(C) AA8R (D) 2u2rudl

035.  Jd-ll AHUA 422 Aeeini A1 UL sy /su (A /00 & ?
1. IR 6R Al nam 247 Al o, Wl osilaldor mauni 2ud €.
2. 204[As s1ml sRad Yool 214 ARE1R udart el 2uylRs Hlgd Ruin ay,
3. 6. A 19514 S1. A%B % nAe A AHMA 53,
4. ALH 2adl HHald s eadl X424 Ag-il 2.

(A) $5d 141 3 (B) $5d 1,2 ¢ 3
@:.2 324 (D) $5d.3
036. QU AUl WOl suL A% MAAE ?
(A) £18ig [Fec-n Fureust vid (B) i [yeau-u 2ugal vud
(C) w9121 BeyR [Feau-i Sai2 vud @)z <icu orRoust argsiu dena sud

037. ARl [Auus s Aeed DA U 56 s vildl £ld AL B ?
(A) dvissl I - D2l yey €2 o QA - e (@aotssi 11 - Glal yey e w1 Al -4 €2
(C) cbts5i I - Glal Yoy €2 i Gl o~ €2 (D) Buu U4 18 -1l

038.  cuRMi [Re{dL e+l il sa w2 DA A 53 Yo aquan © ?

acll (0-18) (59 AlaYy) 5143 axdl (19-57)
s1dd axdl (19-57) B) Gl (0-18) (59 lay)
5143 axdl (19-57) 5143 adl (15-59)

.quﬂ (0-18) (59 lay) D) Gl (0-14) (60 <laY)

039. A 515354 AUl (World Findex Report) Ae{ui 1A U4 58 ouoid qidu € ?
(A) 20 HEUd UNDP gL 611 Wdatmi »ud 6. dui sl -wsulzy a4 aslaqimi »ud €.

@13 na acs bivs 11 o812 WsUH 21d B 2 Ao, olad, Ysagsll 2 Avlg Aaan B
sloLdl A A 6.

(C) 2 QUi &S Ssi-Asu S1U gIRL S8IR Wi 2Ud 8. dHi Hildy AH-l 090 AU SUHE
24 €9,

(D) 21 ASAA Hr2Ard HIAR2Z) §3 GIRL GISIR UISAUH 2d €9,

040. DA UAA s Gerlormi winll-l Alel atn GuaioL w69 ?
(A) A3 A Rd w2 (B) S50 251 Galdl
(C) A3t iR Galol @=+a war e
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041.

042.

043.

044.

045.

046.

047.

048.

R A1 SWAGAT Sl 32l 84 ..........
(A) AU AHIH MU A0 YRR dA gl Asar 2 et [l Yusd-u suaien e 8.
@252 [AlaY 23 waRsHL sRuEU AR5, WRES w1 B3 s W2 B.
(C) epui [agell uanfli-Al Heurald 241 2autd we 9.
(D) s s 1 Jed-ll dlsBad 1 9.
g3 ARSI ‘sHAN cAudllm ude’ -l 8 ...
(A) s3] 2usiall GHgaR-l Aluell sl 241 dun [Frst 244 vid [duas ulia 2ugan e 9.

@2z, adlazsaixi, sawdlia Gz ussiRia udidl anal i du- udiza aHaia 2usR
- w@Ee we O,

-

(C) A% AU Al i A2 U513 RSN ALFEL USSR AH-AL 54, WAL souni e
YAl HIZ AHAA SRl 69,

(D) gl Al N8R Sigl BUR 2ud d uddl duq Alds i Allalanas wia 2uua we .
2 WAL 53 2una weunl wlae ol ?

@5 wa wion o (B) RBI W, 4513 uy

(C) A4RHL L (D) RBI i 6isi-l 2ug

RURAHL G5l giL s gau B sid 2w e ?

Losf 2. g A Bealor 3. Aouda 4. dlvis i 28ld Gala

A2 A5l 0l Faet urie 530,

(A) 1213 (B) 2 11 4
@223 122
MIRAML S3a1S §oudl .......... L 2e-Gazell Huani 2ud 9.
(A) [ 23lls 2 @a e yasls (B) - yrasl
(C) 95 Y& YAsis @) Guciis yeu yasis
2116 Huu GelloliA tuRdlu HedA-l 513209 A@auHi 2ud 8. DA WS sul Gerlor Al uxildwe 4l ?
(A) g8l Sl Gewg @:1us Geuen
(C) dlogtll Gewg~t (D) 244 Gewgr

A0 UL 5y / sul FURAHT AL B ¢HW9LE ?

1. uRag 2. siasiv 3. gica v ke 4. dlu
A2 A5l 0l Faet urie 53U,

(A) W 3 (B) 1, 2,3 - 4
(C)3 x4 @1 324

$32l vir2eaH-2 WA b5 (Duty Entitlement Pass Book) 24 (iR A2512+1 Lol Sl HI2 83UHi
2adl 9 ?

(A) w214 duidl (whole-sale traders) (B) €925 auidl (Retailers)
.['\13[2{3[2 (exporters) (D) 20ALASR (importers)
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049.

050.

051.

052.

053.

054.

055.

056.

(R8s - nardun ulas- vouR i Al ol ARdi sieL 58l 53 a5 69 ?

(A) 2uld (B) ~usw [Aeuor, U AR

(C) admaun @):iue

AIHAML, AR 2R S G121 [Rud s AU AR AT AUl 45 8 214 sl sl as & ?
(A) dAd 244 4 A [Ruiw [@eua @)= u Qa-pisa sagie Ao 52 d yoroy
(C) divilAa [yecnrn [Fecn s 218420 (D) [asa smanr

cRdld ~Adx WA siagL dReiaRelly NeR sl AL 9, A ...
(A) sragl ula- [Alkre g5 [A3taui Slu.
(B) S1UEL A% YN L, Geclart sl SlA.

-\

@: 161 vinzall siSun Aaas Bedad s2dl €.

(D) BuRisd W4 518 )

ARz Wina 2SR 202100 .......... .

(A) 4 s A2 (B) 22l andR Ysadl A%uA g 20 us.
‘o{tua'g[lq ] B dulns iz

QR oinRerrl D24 UL 56 oS 2l diestl@s 2442 26 A1, 1949 &l i 2udl ¢dl ?
LwRsca 2. seisdldl oSl 3. el 4. unaril da

(A) $5d 1 21 4 @513

(C) 8511 (D) 5542 21 3

GUR AL GTHIRRIAL SUHMHT GURAL WS a1 WAL su1 w51 adadifl vl Yy wisanni 2udl
8 ?

1. [l 2adadr 2. 84 24 Guiarurl 2adstal 3. vl@calsadl @dadl 4. wiadl @dsa
(A) $502,3 A 4 @1 2,354

(C) $5d 121 2 (D) $5d1,2 21 3

AL 20100 e AL WA 5y / sui [ / [l i /i © ?

(A) A MR- Ul gr2t [Aysd s d) siazella i 6.

(B) 2usHL uR[EreHi saieu Yoot uels cuniril A 24l WalifBc siu .

@ ) »11 (B) vir

(D) (A) 24 (B) WA 1S 1l

@Rl Gurguld-u Aol DA UL 53 / sui [Qanet / Q- ) /i 8 ?

(A) d¥lL S1A5100 Ui Qui-L i 69, U 5105100 Y21 L uedl uel, dH-il AUl 2ud ], iyl ue
Guz g €L as 6.

(B) Guanziuld-il siision yi i 244 ug viel u3 di A sllRica sigl[Rend d etotd-l sinRaiui Gedw ).
@ ) »11 B) vir
(D) (A) 211 (B) U4l 518 el
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057.

058.

059.

060.

061.

‘UM ue’ [ Sl s Uigle’ de™ A [Qaunl gl

1 ‘AU ue’ [ 8l 215 Wisle’d curdl dladn 211 dls WAl AnE0a 195140 cavulia
546,

2. MP {84l MLA 12 ‘Mg ue’ [ gl 25 wigle’ ulasila € srw s d dud uula as
Hoaaidl Rldxi wél as o.

A2 A5l 0l Faet urie 53U,

(A) 1 244 2 61l A1 (B) 1 1 2 Hidl 518 2o .
(C) $5d 101y @52 w9

AR A A /DA WS 53/ s [ane / (a3 / i o ?

1. AAAHA HeaH HWradL 6 ML 24 6 visan(3u .

2. AAEU o1 A8 AAHL 2uadL AAAMAUH 6 vsafSumi Aura as onu 9.

A2 A5l 0l Faet urie 530,

!rav%lu%z B 1 21 2 Wil S Al

(C) 511 (D) $5d. 2

“ang el 2NAIRARA AL A1HA g% A1+l 5110EL 2ig 6l Al [Qrnl [z,

1. uult 2udl ud dl AR VAU W2 ASIA, WAl YA 24 Yrt:arae Ya sl asud
s3as .

2. zeflyu-l Hoglell sHalil sigdl 53 a5 © aa az ad ada Aler-ul Y 530 as 9.

Guz eulda WAl 3 / sui Qs / [l e /i o ?

(A) ollof (B) visunl Al

@i+ (D) uaH

7341 oienella Yrinr deeui DA Qi awl.

1. Yaudl a9 aza dlsadl -l 5290 ol ©.

2. AHAMLU WAL A5H A5 1512 -l

GuR eulda WA sy / sui Qs / [l e /i e ?

(A) ol (B) visun Al

@24 (D) bi1l

AR oot DA WA 5y / sui [ / [l 0 /a9 ?

1. R A, Ag 21 4l Al Al Sla 211 20 2 YA 24 8l 923 Sla R YA A 6,
2. 1R YA, 4l 21 Ag A1) AAui i 214 4l 21 YA 244 gl a2 Sl AR AgALLL AU 69,
@1 > 207 (B) 1 21 2 U4l 615 Al

(C) $5d. 1 (D) $5. 2
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062.  HDTV (High Definition Television) tuoid 1AL WS sy / sul (At / [l 0 /0l 6 ?
1. d vl Reaa (Analog Signal) Al Guaio 53 €9,
2. d 35 mm (564 Ausa 220 dpaanL 20U €9,
(A) 1 244 2 6iq (B) 1 2 2 U4 16 el
(C) 551 1 @52
063.  AHIMA AASIAAGUL ASUAYAS AR 22 5ULE ?
L2aiRe 2.0 3.

(A) $5d 124 3 @123
(C) 851 (D) 551 241 2
064.  solie laduui Avicuddl du-l 2nazel a8 9 s12a 5.,
(A) CO, g isad o. @~ uBuri e w2 8.
(C) Moy a¥ 69, (D) YU Sidi .

065. 1L WAl (Food Chain) Hi - WS si-)l adl Alefl ay ¢ ?
(A) Waf@s Guaisdl (Primary Consumer) (B) SN GUISAL (Secondary Consumer)

.[?{aaw $:U (Decomposers) (D) Gewes (Producer)
066.  NA-UUA s Acard AsulAsit [Qani Alell wdy] oy ¢ ?
A) Rlasiq (B) su2
(C) 843 @:ia\
067. A AA 5y Alell e uguA Y ?
(A) 3210l @S5
(C) slaril (D) i»a
068. 2l unA iaull v [Rauq sa1 w2 Guaiami daidl udlui -l Guaiol i € ?
@ Rucar usee (B) [Ricaz 2uaiiss
(C) Ricar sailss (D) GURisd WA 218 vt 1]

069. -l [Qau-l uR [Queu s :
1.l 512533 wellHi AvaHl 204 6.
2. 6125 AL 2251991 DAL GualoL w6,
(A) 1013 24 2 viig 6. @1 1 2 vin i 8.
(C) A 1 Y 99, (D) HIA 2 WY 99,
070. 1. wellHi 2euey HiuaL W2 SIS isi quAd €.
2. uygdl Glsie Hua W2 Fuisle: auria 8.
(A) [ 10 8 2 wig 8. (B) [t 1w & 2 Y 9.
@i (-l i 6. (D) oiA [Qaul wizi 9.
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071.

072.

073.

074.

075.

076.

077.

078.

dad-Sa1d (itai itai) ..o...... G121 Geurt Al A2 8,

@3 un [Qusan (B) Ay [Amisas

(C) WL [Qmsdn (D) BuRisd U4 25y )

gal 21 eRUE U 2id uydl WS (ULRsa mSa)dl wuami 2ud 8, 215 uyd uda sRIR

(A) 1.609 [3.4). @552 5.+

(C) 1.452 (3.4, (D) 2.212 (3.4

sllsuS2uiell Aeyflaun R sal ulam .......... PRETORS S

(A) RBAldun (B) 3514 [Beciudaq

(C) R3san [ PRERIDEIR

uidl 246i[8d ‘A9)-609)” uRUly UL (Saagu-Baagu Project) $u1 A% G121 A3 $AUHL 20AA €9 ?
@-cioun (B) a2

(C) vdlue (D) 2[R»u

Brix-yd-u AAHL Al ds1 vy ddl3 siofl-2ia410 $AR (Karbi-Anglong Agreement) $aAM
el sRoell-2adloL suL AU A [(Feard un o ?

(A) AHIUAGNEL [ EIETE
(C) wellyR (D) M3y
A2 [Qrusl awedl aiou [asey uie s2i.

1. A%AUL A 5+ WA wBWH A=A saladl uleds 21530 S-354 2020 (Public Affairs Index,
2020) NITT U121 gIRL 1812 YISUHE 20, €9,

2. it AUl SlME uAH 1S HSIR 4 AL Al slelli uaH sHis ByRid siuami sul
8.

(A) A 1y (B) HuA 2 2y

(C) 1 247 2 & 1l @1 211 2 i viiai

RURAAL $UL A% “‘S1es SN2d 208 4 aes’ (Faleon Capital of the World) s8cud ¢9 ?
@ oué- (B) Helly

(C) MRiru (D) Henay

DA Qi asfl uloy [Aseu urie 52U,

1. U G AREW R gl wusilia wulas ulas 8.

2. WO IR 1A% GUINIHE UsURA 21 €.

3. noyty, Ul 22 18964 a8 sdl.

(A) WAL 1 244 2 0 (B) "o 1 244 3 A1l
(C) WA 2 241 3 A1 @1, 2 2113
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079.  Alus Alis vida Ruid (Global Gender Gap Report) 58 221 gIL UstRd $cuHi 2ud € ?
(A) Ay A2 Aailds, Asuls 214 uizglas A28+ (UNESCO)
(B) (A= 6% (World Bank)
@ (2~ 235 *ix (World Economic Forum, WEF)
D) Mid%%l‘{é\l?-l 4 A4S (International Labour Organization)
080. Dl [Qan-l asAl aloy [Aseu urie 530,
1. ‘MURA 2’ 3 MR BRAAH WARS Y51 8.
2. dlRet Y81 slellui ‘HeidlR A5’ GRaudH Y51 8.

@ 1 0 (B) HiA 2 13

(C) 1 211 2 61 A1l (D) 1 211 2 o1 w2
081. DAV 58 Al i)l el ?

(A) Haur — GURd @ siu R —y 2

(C) el 2 — yRadluq ylun (D) [Aurd=-1 — Al
082. Yt QAL 20 UL e2li-l [gualla Aysd A= Aneuu 6 ?

@ -y u (B) MRd — A

(C) MR —Y.5. (D) M1 — 51+

083. Adla Nan[a 4 Y512 2020 (National Technology Awards, 2020) (Gl DA~ U4 s [Qann / [Qau-
i ?

1. 20 YRSIR W[4 (s o (Technology Development Board) glRL UgLl $UHI 24 69,
2. 201 iddld agell MelBifl-u w0 cuqudls@ e AU Y2412 2UUAH] 2ud 6.
3. 201 vidold MelBidl 120 AU Y512 2AUHl 204 6.
(A) $5d 1 244 2 (B) $5d 1 ¥ 3
(C) 554291 3 @223
084. Dl [Qan-l asdl aloy [Aseu rie 30,
1. A2d YuR swfEo [Rar (NSM) il 203 ad 2015 Hi 2l Sdl.
2. 44 8000 (PARAM 8000) MIRclm MAH YUR $PY2R ¢d.
3. S1adi uH-[A[E (PARAM Siddhi) Mudd Aledl 33Ul 532 .

(A) WAL 1 244 2 0 (B) "o 1 244 3 A1l
(C) WA 2 24 3 A1 @1, 2 2113
085. 2711, 2021 U 2A% 218 ¥1AR 2021 (Earth Hour 2021) il Sdl. ‘12 214’ Hriladi-dl 232d sl
gadl ad ¢dl ?
@12 (5 R
(C) w4+l (D) 4RA3A
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086.

087.

088.

089.

090.

091.

092.

093.

094.

1% i (Ao, 215 511 12 [Bauui [Aora 214 204 15 [Baaui 21 20m 244 % 20 [Bauui yel $3 .
oA 1%, (Ao 2 2um o1y wid wolld smolldl 2 dl sean [Bauui stmoll) yel iy ?

@10 Bax (B) 15 [Ban
(©) 5 [2au (D) 20 Rau

PuSu Ay sauddl 25 204 8 sansui M nu 9. Q wudl 6 sasHi MRS AU 8. UAH 6 sALs HI2
P 241 Q WS U g ABAUHL 204 8. 21 AAUHE Ul 205l M Q WS u S2an sans Ang wvial 330

8?2

(A) 2 515 (B) 3 scs

(C) 4 515 @) Guzisa WA 215 ua 4l
Ax+y—20=03"Ax—5y—2=08Rdl3x+y?—21 4 Bud secl gal ?

(A) +277 (B) +81

@3 (D) Buisd UA 218w <l

A §2UNHL RELATED L IVOZGVW @bicuHi 2114 dl ALTERED A 241 % §26UNIHE 59 Sld d@viy ?
(A) ZVOVIGW (B) ZGOVVIW

(C) ZIVOGWV @zoGvivw

3016000 A 5 @l 112 Wl adl 4% U AEL Y Y5l B 2uas A dedl o 2uas 3[R 8000 A 3% 0
uld ad ALEL QUYL €3 Yol S2el AHAHT A ?

@s (B) 6 AN
(©) 4N (D) 3

(3520l 215 HAui AU 22 2aHi 3.5 2l A2 1 ANdd sdl. 2 50 iaAl Haui 231
5L S1A dll Sl 2LAUT S2el A9 1 s ¥3 Y ?

@:s (B) 3.5

(C) 4.5 (D)5

215 s 3Mauni 12 AsA2 WRELO. A A 20% 151 Acll Slu ol 1 3[eumi s2ell ATsd2 2uudl AS2A ?
(A) 12 &

9 D) 11

AU 35% ARGALT, AAIRL 52 6 Ul AUR 6ULE 1950 ARl d-ll Wi 28 8. dl A3HUAHT FAA A3 52l
Rl 82 ?

(A) 5500 (B) 5000
@3000 (D) 3500

X 21 Y 6 vulysd altaml 6. €2 sas X 10 Fifle 1l ug 6 24 Y 10 fadle 2uan lsd 9. 25
(2 Ui 12:00 ARl it A[3ULOUAL AU AHY, HOAAAUHT 20 89 dl 24 % [Bad 2 Y AU 7:00 sEs
sladl €ld di X sl A4y sdiadl 89l ?

(A) A%+ 5:30 (B) Ui 6:30
(C) Al 6:00 @) Guzisa WA 215 ua 4l
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09s.

096.

097.

098.

099.

100.

-\

AR, wel 244 Ao AR A1 18 [Bauni 31. 3,240 s3:S A5 ©. AR 4 Awu WA 10 cauHi 31

Y C

1,200, %R Wiel L AU 0d 14 [Bauui 31 1,820 s1S a3 8. dl wadHl el sl s2dl 9l ?

@:.. co (B) 3L. 65

(C) 31. 50 (D) 3L. 70

Tx +y =39 i 2x + 4y = 0 1d dl y | Bud 4.

(A) 4 @

©)-2 D)2

25 gl [z sial 20 MRz oug, Yo Rl e s2a1 viadl vl si-uag ?
@i20° (B) 180°

(C) 240° (D) 210°

25 s1lsunl 4 420 [R[324 A 2y, d W 234l (32 31. 500 AL, 245 Adluia (1/3) Bl32 31 300 244
oIl [2(32 31. 200 L 8dl. >u ool ga 254 s2ell Hofl wal ?

(A) 1,58,000 @ 1.61,000
(C) 1,67,000 (D) 1,73,000

215 HL 247 YAl GHRAL 2R 9:5 9 ol Al UL AU 70 ANl iU dl du-l GHR L dslad S24l
sol ?

(A) 45 (B) 25

(C) 32 @):o0

AsH adng AAsn Sa¢ aal ?

@ 2. 2isn (B) 27 L. ¥sH
(C) 1. ¥is4 (D) 4 Al Y154
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101. Let A be the nxn matrix with all the entries equal to 1. The eigenvalues of A4 are
(A) 0 with multiplicity 1 and 1 with multiplicity 1
(B) 0 with multiplicity 1 and » with multiplicity (n - 1)
(C) n with multiplicity 1 and 1 with multiplicity 1
@o with multiplicity (2 —1) and » with multiplicity 1
102. An idempotent matrix A4 is non-singular if and only if
.All eigenvalues are 1
(B) All eigenvalues are non-negative
(C) All eigenvalues are real
(D) All eigenvalues are either 1 or 0
103.  Let V be the space of all linear transformations from R*to R*under usual addition and
scalar multiplication. Then
(A) V is a vector space of dimension 9.
(B) V is a vector space of dimension 8.
. V is a vector space of dimension 6.
(D) V is a vector space of dimension 5.
104. Let A= (a,.j) be an nX nmatrix such that a; =3 for all i and j. Then the nullity of A is
@ -1 (B) n—3
©)n (D) 0
105. Let A= (%‘) be an n X n matrix with all real entries such that the sum of all the entries in
each row is zero. Consider the following statements:
(a) A4 is non-singular
(b) A is singular
(¢) 0 is an eigenvalues of A
Which of the following is correct?
(A) Only (a) is true (B) (a) and (c) are true
.(b) and (c) are true (D) Only (c) is true
cosd —sinf
106. Let the matrix A =| has real eigenvalues, then
[sm 6 cosé ]
. 6 = nr for some integer n (B) @ =2nm+nn/2 for some integer n
(C) 8=2nr+nmr/4 for some integer n (D) There is no restriction on &
107. Let A= [? ;] and A° = kA, then values of & is equal to
) 2° ®) 2°
©) 98 . 910
BAF - MASTER | 14 [ Contd.
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108.

109.

110.

111.

112.

113.

114.

12 22 . n2

, , 22 37 o (n+1) ,
Consider the matrix 4=| ] ] ) for n >4, then the determinant of
n (n+17 - (2n-1)
A is:
@ (®B) "
2 n—1
on (D) "

Let 7:R’> — R’ be a linear transformation such that the eigenvalues of T are 1,\/5 ,— \/E ,

then the maximum number of linearly independent vectors of 7 are:
A1 B) 2

@: (D) 4

Let V' be the set of 7 X n upper triangular matrices over R. The dimension of J” as a vector
space over R

(A) " ®) "’

©) n(n—-1) .n(n2+l)

Given that B = (1,— 1, O)T , (O, 1,— I)T , (2, 0, 2)T is an ordered basis of R>, and vector

v=(1,1,1)" with respect to the standard basis, the representation of v with respect to B is
@) (1/2,1/2,3/4) @) (3/4,1/2,-1/2)"

@ (-1/2.1/23/4) ®) (1/2,-1/2,1/2)"

Consider the following sets of vectors: S, =1{ (1,0,1)",(2,1,1)",(1,1,0)" }

s, ={(2.1,0).(3,-2,0)",(0,1,0) } 8, ={(L—-1,0)",(0,1,=1)",(2,0,2)" }

Of these sets, which is/are the basis of R :

(A) 51> S5 ®B) S,
. S, (D) None of these
If A isa 5X5 matrix, then what is the value of det(34)?

1 1
e det(4) (B) ¥ det(4)
@3’ det(4) (D) 5° det(A4)

0 1 1
Let A=|1 0 1 |, then the eigenvalues of 4 are
I 1 0

(4) 3,0,0 @2
©) 3,-3,0 (D) 2,0,—2
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115.

116.

117.

118.

119.

120.

121.

A homogeneous system of 5 linear equations in 6 variables admits
(A) No solution in R’

(B) A unique solution in R°®

.Inﬁnitely many solutions in R°

(D) Finite, but more than 2 solutions in R°

If 4 is areal 2X2 matrix such that 4> — 4 = 0, then

1 0 -1 0
EitherA:[O l]orA:[O 1]
(A) -

.There are infinitely many such matrices A

(C) There are only finitely many such matrices A

(D) A has to be a diagonal matrix

Given that a 3X3 matrix satisfies the equation 4> — 4> + A—1 =0, the value of 4" is

(A) Not computable from the given data . 1

o M) -4 -4 +A4-1
-4.5 8 -4 2
If | —4 |isaneigenvectorof |4 O 2 |, the eigenvalue corresponding to the
1 0 -2 -4

eigenvector is

(A) 1 (B) 4

(©) -4.5 (D)6

What is the signature of the quadratic form Q = 7xl2 + 2)622 - 3x32 + X5 t X557

@ @

©)-2 (D) 2
What is the index of the quadratic form Q = 3)(12 + 3632 +8x;, +2x,, +9x,,?
(A) 4 (B) 3

@: D)1

Reduce the quadratic form to canonical form: O = 3x12 + 2x22 +8x;, +8x,; +8x,,.

3 4 4 340
(A)404 (B)424
4 4 2 4 40
3 4 4 3 4 4
©f 4 @...
4 4 0 4 4 0
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122.

123.

124.

125.

126.

127.

128.

129.

1 0 0 O
100 1 0 O
0

1

Determinant of the matrix 4 =

100 200 1

100 200 300
@& (B) 100
(C) 200 (D) None of these
The system of equations 4x+ 6y =5, 8x+12y =10 has
(A) No solution (B) A unique solution
.Inﬁnitely many solutions (D) None of these

What is an orthogonal basis for the subspace of R* spanned by
x, =(1,0,1,0), x, = (1,1,1,1), x, = (- 1,2,0,1)?

.{(10101(0101)(_%%%_%]}

(®) {(\/_ - }(0% %}[-11%_%)}
(©) {(1,0,1,0) (1,1,0,1), (_ - ]}

(D) None of these

N | =

1
2’

u
N | =
-

What is the value of the expression (— 1/2+i3/ 2)637 + (— 1/2—i\3/ 2)337 ?

@-: B) 0
©) 1 (D) i
Which of the following is true about f(z)=z> +2z?
(A) Continuous but not differentiable

(B) Neither continuous nor differentiable

(C) Differentiable but not continuous
.Continuous and differentiable

2n

i z
If z=cos@+isin6,then —
z

" is equal to:

(A) —icotn6 (B) —itann®
(C) icotné .itann0

Amplitude of sin% + i[l - cos%):

/4 /4
A) — B) —
) B) 2

T 2z

i D) =2

10 (D) 5
What is the harmonic conjugate v(x, y) of u(x,y)=2x— x> +3xp*?
@ (r)=2y-35y+) B) v(x,y)=2-3x"+ )’
(©) v(x,p)=2y -’y +y’ D) v(x,p)=2x-x"+y’
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130.

131.

132.

133.

134.

135.

136.

137.

The value of i’ is:

- -3z
A) e? (B)e?

@-: D) eb
What is the value of the integer n if x" — y" is harmonic?

@): (B) 3

(C)2and 3 (D) None of these

The integral of f (z)= g in the region |z| =4 is:
z

@ - (B) 3ri
(C) -2rxi (D) _”Ti

Let C is the region of the complex plane enclosed by x =12 and y =%2, then the value of

_[ cosz .
Z is:
Czizz+8i

(A) 27wi B) @i
i i
x° D) 22
4 (D) 2
1
Let C is the unit circle, then the value of J.sz sin(—jdz is:
z
i
(A)0 B) ——
2
i
_L0 D) —#&i
3 D)

Let C is the upper half of the circle |z| =1, then the value of JC (z -7 )dz is:

(A) -2/3 @::
(C) 312 (D) -3/2
. 2
Let C is the circle |z| =3, then the value of j %dz is:
cz-1)z-2)
(A) 27i (B) 4ri
(©) 6zi @
2
If f(z,)= L%z, where C is the circle x” + y> =4, then the value of f(3) is:
Z— zO
(A) 7(7 +2i) (B) 6(rr +2i)
(©) 2(5+13i) @0
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-1
138.  Expansion of the function f (z): about the point z =0 in Taylor series is:

z+1
A) 1+2(+ 22+ 7% B) -1-2(z -2 +7".....)
.— 1+ Z(z — 2+ ) (D) None of these
139.  In Laurent’s series, the expansion of the f(z)= [Py gy in the region 1<|z| <2 is:
A) — +—+i3+ ...... .
Tz
...... —z7 -7 -7 —l—lz —lz2 —iz"' — veene
4 8 18
1 3 7
C) S+ 54—
© RN
(D) None of these
140. If |z+1| <1, then z is equal to:
A) 1+ (m+1)z+1)" B) 1+ ) (n+1)z+1)""
n=1 n=1

(©) 1+in(z+1)” .1+i(n+1)(z+1)”

n=1

4L 11 £)=*""2 then =0 is:
(A) Pole (B) Singularity
.Removable singularity (D) Isolated singularity

142. If f( ):— then its Taylor’s series about z =1 is:

A 1-z+7" -2 +.. B) 1+z+2°+2° + e

@ -G-1)+G-1-(-1)+.... M) 1+z-1)+E-1P +z -1 + ...
143.  The points coincide with their transformations are known as
.Fixed points (B) Critical points
(C) Singular points (D) None of these
144.  The fixed points of the transformation w = z* are
@o.1 (B) 0,1
O -1,1 D) i,—i
145.  The bilinear transformation that maps the points 0,i,c> of z —plane into the points 0,1, of
w — plane respectively is:

@) w=— B) w=-

@ --i: D) w=iz

oo 1 +1
146.  The radius of the power series z )(‘ z 1- IY‘ is:
~ !

Ao B)1

(€)1 @ -
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147.

148.

149.

150.

151.

152.

153.

154.

1/z

What is the residue of f (z)z

at the essential singularity z =0?

1-z
(A) e @--1
oo (D) None of these
What is the residue of f(z): 7 ;1 at z=0?
sin 7
(A) 0 @12
O1 (D) e

The form of the exact solution to 2%} +3y=e*, y(0)=5 is:

@) =11+ B)y = 4e 1% + xe™*
(C)y=4e> +e* (D) y = 4e>* + xe ™™

The solution of initial value problem y”’ -4y’ +8y =0 for y(O): 1 and y'(O): 2 is:
(A) y=4e* -2 (B) y =2e* cos2t —2e * sin 2t

(C) y=e*cos2t—e *sin2t . y=ecos2t

Using variation of parameters, what is the Wronskian of the equation
y =2y +y=(x+1)¥?

A) W(ex,xex): xe*™ . W(ex,xex):

© W(ex,xex)z e’ D) W(ex,ex)zezx

Which of the following functions can be used as an integrating factor to turn the following

non-exact equation into an exact equation: (3 ycosx — xysin x)+ 2xcos xe_y =0?

@ (B) y'x

(©) x* D) y*

For the simple RLC series electric circuit with R =1/5 ohm, L =1 henry, and C farads,
d’1 Cdl

the differential equation for the current / through the circuit is C—- i + o + I =0.Pick
t

the largest possible C from the following with which the current of the circuit will keep
changing its direction as ¢ — oo,

(A) 100 @30

(C) 62 D) 15

The following initial value problem of a first order linear system

x'=3x-2y,y ' =-3x+4y, x(ﬂ) =1, y(O): —2 can be converted into an initial value
problem of a second order differential equation for x(z).It is:

(A) x”=7x’+6x=0, x(0)=1, x’(0)= 0

B) x”—7x +6x=0, x(0)=1, x’(0)=—
.x" -7x"+6x=0, x(()): 1, '(0)

(D) x”—7x’+6x=0,x(0 1, ’(0
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155.

156.

157.

158.

159.

160.

161.

162.

163.

The differential equation formed by y = acosx + bsinx +4, where a and b are arbitrary
constants is:

(A) y"+y=0 (B) y'-y=0
@, =4 (D) y”~y=4
Let the population of rabbits surviving at a time ¢ be governed by the differential equation

% = g —-200.1If p(O) =100, then p(t) equals to:

@ 400300, (B) 600—500¢""
(C) 300-200e "2 (D) 400—300¢""2

At present, a firm is manufacturing 2000 items. It has estimated that the rate of change of
production p with respect to additional number of workers x is given by

p’=100- 12+/x . If the firm employs 25 more workers, then the new level of production of
items is

(A) 3000 (B) 4500

@300 (D) 2500

Let y(x) be a solution to the initial value problem % = 2x _zy , y(O) =1. Compute y(l).
X—2y

(A) 0 L)

©)2 (D) -1/2

Consider the differential equation: y’ = y* —1. How many stable equilibrium solutions does
this differential equation have?

& B) 1

©2 D)3

Consider the initial value problem: (tanz) y’ +¢'y = %, y(1)= 7. What is the maximal
t —

interval over which the initial value problem has a unique solution as guaranteed by the

existence and uniqueness theorem for first order linear ordinary differential equations?

A) —rm/l2<t<rml2 B) 0<t<2

(C) —2<t<2 @o<i<z2
Consider the differential equation: (1+ cos y)+ xsin y% = 0. Which of the following

equations gives the general solution l//(x, y) = ¢ of this differential equation in implicit

form?
1
.——(1+c0sy)=c B) x(1+c0sy)=c
X
© y(l + sin x) =c (D) None of these
Determine the order and linearity of the differential equation: (y’)2 +sinty —y==~.
(A) First order and linear .First order and nonlinear
(C) Second order and linear (D) Second order and nonlinear

Which of the following will be an integrating factor for the differential equation:
v ++2)y=£7

(A) et2/2+e2t (B) et2/2+2t
@ D) 1 +e'
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164.

165.

166.

167.

168.

169.

170.

171.

Find the maximal interval where the existence and uniqueness of the solution to the initial

value problem is guaranteed: ln(t)y’ + tan(t)y = sin’ (t), y(%) =-1.

T Tz
A) (—7,3) (B) [—3,3)

of 5o o]

Let y(t) be the solution of the initial value problem: y’ -2ty =2¢, y(0)= 1, then y(l) is:
(A) e—-1 @21

(C) e’ -1 D) e* -2

What is the radius of convergence of a power series solution about x, = 0 is at least on

solving the differential equation (x+2)x* +9)y” +3(x +5)y’ + (x* + 1)y = 0.

(A)1 -

©3 D)5

Singular solution of the Clairaut’s equation y = y’x + i/ is given by
y

2 2
X
A S+L =1 (B) y* = —dax
a a
.y2 = 4ax (D) x* = 2ay

Consider the following Sturm-Liouville problem: y”’+ Ay =0, y'(()) =0, y’(f:): 0. One
eigenfunction is y = cos4x.

Find the corresponding eigenvalue.

Ao (B) 2

(C) 4 @6
nmw ?

Find the general solution of the ordinary differential equation X’ + [T] X=0.

.X(x)zcle_(L) ) (B) X(x)= cle(L) i
O X (x): cle_%x D) X (x): cle%x

The sturm-Liouville problem of the eigenvalue problem
Yy 3y +2+A)y=0, (0)=0, y(1)=0 is:

(A) y'+3y + Ay =0, y(0)=0, y(1)=0
B) " +2&*y' + >y =0, y(0)=0, y(1)=0
(©) y”’+26¥y+ Ay =0, p(0)=0, y(1)=0

. (e3xy’) +2ey+ ey =0, y(O): 0, y(l): 0

If the general solutions of a differential equation is (y + c)2 =cx,where c is an arbitrary
constant, then the order and degree of the differential equation are:

@:.: B)2,1

o1 (D) None of these
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2

2 2
172.  The degree of 4’y + 1+(d_yj =0 is:
dx dx

A0 (B) 1

@: (D) 3

173.  The formation of partial differential equation from z = (x + y) f (x2 - yz) is:

@:-r+ox B) xq-yp =[x - »?)

(©) 2z=xp+yq (D) None of these
174.  The formation of partial differential equation from f (x2 +y, z— xy): 0 is:

(A) £ =2rt .xq—ypz(xz—yz)

©) 2z=xp+yq (D) None of these

. 0%z . y oz .
175.  The complete solution of Fl +z =0, given that when x=0, z=¢" and = =1. is:
x x
.z=sinx+eycosx (B) z=(1+c0sx)c0sy
1
© z= Zcos(Zx —y)-xy (D) None of these

2
176.  The complete solution of RA p+xzq =y is:
X

@) ¥ -y = £l - 2?) ®) fl -y, -2
@Both (A) and (B) (D) None of these
177.  The complete solution of xz(y - z)p + yz(z - x)q = zz(x - y) is:
(A) x2+y2+z2=zf(1j .xyz:f(l+l+1]
z X y z
© ¥ -y = fl*-2) ®) 2= (x+ p)fle - 57
178.  The complete solution of (pz + qz)y =qz is:
@:-raf+y (B) z=ay+c(x2—a)
©) z= (a + cx)2 +cty? D) z* = (a + cy)2 +cix?

179.  The complete solution of 2xz — px* —2qxy + pq = 0 is:
A) 7 = (a + cx)2 +cy? B) 7' = (a + cy)2 +c’x?

(C)zz(a+cx)2+(:2y2 .zzay+c(x2—a)
2 2 2
180.  The complete solution of 2ﬂ+ 5 LK + ZE =0 is:
ox*  oxdy 9y’
(A) f(y+x)+gly-5x) ®) f(r+x)+g(y)

@ (o -2x)+g2y-x) D) f(y—2x)+xgly-2x)
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181.  The complete solution of (D? +4DD’ —5D"2); = sin (2x + 3) is:
@0 x)rely-5x)+ %sin(Zx +3y)
®B) fy+x)+gly-5x)+ %cos(lx +3y)
(© £ly+x)+ gly—5x)+ —sin(2x+3y)

D) f(y+ x)+ g(y—Sx)—%sin(waL 3y)

182.  The complete solution of ou = 28_u+ u, u(x,0)=6e is:
ox ot
(A) u= 6e*(3x*2t) .u — 6e*(3X+2t)
(C) u= 6e(3x—2t) (D) u= 6e(3x+2t)
0? 0’
183.  The possible solution of the wave equation: a—'zv =’ a—"; is:
t X

. y= (A €os px + Bsin px)(C cos pct + Dsin pct)
B) y= (A cos px + Bsin pX)(C e_czpzt)
(C) y=(Acos px + Bsin px)(C e’ + De”")

(D) None of these
. u_ du_. ”
184.  The solution of — = ?wnh the boundary conditions
X
u(x,O): 3sinnzx, u(ﬂ,t): 0, u(l,t): 0, where 0<x<1,7>0 is:
(A) ulx,r)= 32 e "™ cosnmx B) u(x,t)= —32 e "™ cosnx
n=1 n=1
. u(x,t)= 32 e sinnmx D) ulx,t)= —32 e sinnme
n=1 n=1
N . . 0%z dz : .
185.  The partial differential equation 58_2 + 68_2 = xy is classified as
X y
@crniptic (B) Parabolic
(C) Hyperbolic (D) None of these
3
186.  The differential equation % + a—i - 6z% =0 is
ot ox ox
(A) Linear and 3" order .Nonlinear and 3" order
(C) Linear and 1* order (D) Nonlinear and 1* order
187.  The nature of the one-dimensional heat equation is:
(A) Circular (B) Elliptic
(C) Hyperbolic @rarabolic

188.  When solving a one-dimensional heat equation using variable separable method, we get the
solution if ---—-————-—-

(A) k is positive . k is negative
(C) k can be anything (D) k is zero
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189.  The complete solution of ou = 6— +u, u(x,0)=10e" is:
ox ot
& -1 (B) u=10e*e""?
(C) u=10e""3e™" (D) u=10e "3
190. When solving a one-dimensional wave equation using variable separable method, we get the
solution if -----—--—--
(A) k is positive .k is negative
(C) k can be anything (D) k is zero
) ou _du sy .
191.  The complete solution of 5— +3— = 2u, u(0, y)=9¢" is:
ox  dy
17, LE
.u=9e5 e ™ B) u=9e5 e
17, LEIN
(C) u=9es &’ D) u=9e5 &’
192.  The region in which the following partial differential equation
;0%u o*u 0’u . ..
> +27T—+3 + 5u =0 acts as parabolic equation is:
ox oy 0xdy
@) x> L 1/3 B x < i 1/3
12 12
1 1/3
. X = [E) (D) For all values of x
2
193.  The partial differential equation a_u + an—u = 8_;21 +uisa
ot ox 0x
(A) Nonlinear equation of order 2 (B) Noninear equation of degree 2
(C) Linear equation of degree 2 .Linear equation of order 2
194. The wave equation in two-dimension is:
2 2 2 2
W) =2t @ -2
ot 0x ot ox” oy
o’u  ,0™u
C) —=c"— D) None of these
© o P (D)
195.  The set of multipliers to solve the equation x(y - z)p + y(z - x)q = z(x - y) is:
111 1 1 1
R B T 9 59 5
xyz ()xz’yz’zz
O 1,-1,-1 (D) None of these
196. If the number of arbitrary constants to be eliminated is equal to the number of independent
variables, then the partial differential equation is of -------- order
.First order

(B) Order is equal to number of independent variables

(C) Second order
(D) None of these
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197.

198.

199.

200.

201.

202.

203.

204.

The equation f (x) is given as x* +4x+1=0. Consider the initial approximation at x =1,

then the value of x, is given as ----------—-—- by Newton-Raphson method.
(A) 1.67 (B) 1.87

@136 (D) 1.85

What is the order of convergence of Regula-Falsi method ?

(A) 2.312 (B) 1.862

(C) 1.321 @618

The Newton-Raphson method formula for finding the square root of a real number R from
the equation x> — R =0 is:

X; 3x;

(A) x;4 :? B) x; :T
1

.xi+1:_ -")""£ (D) -"7,'+1:l 3-"71'_£
2 X; 2 X;

Let the function f (x) = (x + 1)(x - 1)(x - 3). If the bisection algorithm is applied with initial

interval [— 4,4], how many roots of f (x) will you be able to compute?

@ (B) 2

O3 (D) None of these

Consider the initial value problem % = y_—;’ y(z): —1. Using a single step of Euler’s
X+

method, what is the approximate solution at x = 2.5?

(A) -1 &-1.375

(0) -0.625 (D) 0.25

To ensure that the system of equations:
2x, +7x, —11x; =6, x; +2x, + x; =5, 7x; + 5x, + 2x; =17 converges using Gauss-Seidel
method, one can rewrite the above equations as follows:
2 7 -1\« 6
(A) L
12 1 |x|=|-5
75 2 \x;) (17
. 75 2\ x) (17
12 1 |x,|=-5
2 7 -11)x;) |6
75 2 \x 6
12 1 |x|=|-5
2 7 -11)x,) (17

©

(D) The equations cannot be rewritten in a form to ensure convergence

While solving by Gauss-Seidel method, which of the following is the first iterative solution
of the system: x—2y =1, x +4y =47? (with initial guess (0, 0)).

.(1, 0.75) (B) (0.25,1)

©) (0, 0) D) (1, 0.65)

The advantage of the Newton-Raphson method is:

(A) Less number of iterations

(B) Less computation time

(C) Applicable for large power system network

.All of these

BAF - MASTER | 26 [ Contd.


CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight

CNF
Highlight


205.

What is the polynomial of the following data?

X 6 10

flx) 3 16
2 2

(A) f(x)_ 3x +282x+36 (B) f(x): 3x°—19x+36

2
.f(x)= 3x°—22x+48

D) f(x)=3x*-12x+36

8
206. Find f (5) using Newton-Gregory forward interpolation formula from the following table:
x 0 2 4 6 8
f(x) 4 26 58 112 466
@ 71.109375 (B) 61.103975
(C) 70.103957 (D) 71.103957
207.  Using the forward divided difference approximation with a step size of 0.2, the derivative of
the function at x =2 is given as
x 1.8 2.0 2.2 24 2.6
flx) 6.0496 7.3890 9.0250 11.023 13.464
(A) 6.697 (B) 7.389
(C) 7.438 @s.150
208.  Use Euler’s method to calculate the approximation of y(O.Z) with 7 =0.1, where y(x) is
the solution of the initial value problem that is as follows:
Y +xy +y=0,50)=2,y(0)=3.
(A) 2.54 (B) 2.52
(C) 2.45 @) ss
209. Use two steps of Euler’s method with #=0.1 on )" =x,/y, y(l) =4,to three decimal places
(A) 4.413 (B) 4.428
@+.425 (D) 4.420
210. The two-segment trapezoidal rule of integration is exact for integrating at most ------- order
polynomials.
@rirst (B) Second
(C) Third (D) Fourth
211.  The velocity of a body is given by v(t): { 22t, 1sr=5 where ¢ is given in seconds
5t +3, 5<t<14
and v is given in m/s. Use the two-segment trapezoidal rule to find the distance covered by
the body from 7#=2 to £ =9 seconds.
(A) 5048.9 m @& 12609 m
(C) 1039.7 m (D) 935.5 m
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212.

213.

214.

215.

216.

217.

218.

219.

220.

221.

The highest order of polynomial integrand for which Simpson’s 1/3 rule of integration is
exact is:

(A) First (B) Second
@ nira (D) Fourth

Use Simpson’s 1/3 rule of integration to integrate the function f(x)= %xz +§ between

x=0 and x =1, using the least number of equal sub-intervals. Them the value of the
integral is:

A)1 @:
O3 Do
The error term for the trapezoidal rule used to calculate the approximate value of the

b
integral I f (x)dx is given by
@:--" o ascss ® £,=-L-L o) asgss

RIVES 8(p —
(©) E, =—%f“”(;),a <g<bh D) E, =—%f“”(g), a<g<h

The error term for the Simpson’s 3/8 rule used to calculate the approximate value of the

b
integral I f (x)dx is given by

b-a)? o (b-a)®
(A E, = ———f © B) E, = ———fP(g)a<¢<b
_ (b-a)® _ 8(h-a)’
@ - rYasc<b D) E, = —===f©(¢),a<¢<b
The second order Runge-Kutta method uses -------- as a predictor.
(A) Backward order method .Forward Euler method
(C) Midpoint method (D) Multipoint method

In which of the following method, we approximate the curve of solution by the tangent in
each interval.

(A) Picard’s method .Euler’s method

(C) Newton’s method (D) Runge Kutta method

Bessel’s formula is most appropriate when p lies between

(A) -0.25 and 0.25 .0.25 and 0.75

(C)0.75and 1 (D) None of these

Gauss forward interpolation formula is used to interpolate the values of y for
@o<r<1 B) -1<p<0

©) p>1 (D) All of these

To evaluate the integral by Simpson’s 3/8 rule, the number of intervals should be
(A) Even (B) Odd

.Multiple of 3 (D) No restriction on the intervals

For a system with one degree of freedom, Hamiltonian is H = ./ p* +1 — x. The shape of
x —t graph for the particle is

.Hyperbola (B) Parabola

(C) Ellipse (D) Straight line
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222.

223.

224.

225.

226.

227.

228.

229.

The Lagrangian of a system is L = %m:’cz +4mxy + 3mp* — mg (x + 2y). Which one of the

following is conserved?
(A) x—-11y B) x+11y

(©) 115 -y @1x+5
A system with one degree of freedom has Lagrangian, L = %m;’cz + mAtx. The equation of

x(t) under the initial conditions t =0, x=0, p=mv,, is:
A A
(A) x(t)=v,t - ?t3 (B) x(r)= vyt + ?t3
A,
(©) x(t)=v0t—zt @ ) v0t+€t

Hamiltonian of a one dimensional dynamical system is given by H = %(a pr+Bq+2y pq),

where a,f8,y are constants. Then the Poisson bracket {p,H } is equal to

(A) -aq-yp &-54-7r
©) Bg+vp D) ~aq+yp
Generalized coordinates

.Depends on each other

(B) Independent on each other

(C) Necessarily spherical coordinates

(D) Necessarily Cartesian coordinates

If the Lagrangian does not depend on time explicitly

(A) The Kkinetic energy is constant (B) The Hamiltonian cannot be constant
.The Hamiltonian is constant (D) The potential energy is constant
Hamiltonian canonical equation of motion for a conservative system are

dq; OH dp; BH dq; OH dp, OH
. q’:—and Pi _ _ (B) q’:—and Pi _ 01

dt  Jp, dt Bq, dt  Jp, dt  9q;

dq; oH dp, OoH dq. oH dp, 8H
(© == ang P @) Hi- T ang Pi-_

dt op; dt  dq; dt op; dt 8ql

A rigid body rotates with an angular momentum L, if its kinetic energy is halved, the
angular momentum becomes
AL B) L/2

(C) 2L @ .2

A particle performs uniform circular motion with an angular momentum L. If the

frequency of particle’s motion is doubled and its kinetic energy is halved, the angular
momentum becomes

(A) 2L (B) 4L
@ .4 (D) L/2
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230. The moment of inertia of a door of mass m, length 2/ and width / about its longer side is:

11mi* S5ml*
A B
(4) 24 (B) 24
2
. m; (D) None of these
231. If ne N, then 3n° +7n is divisible by
(A) 3 (B) 4

©) = D) 7

d 2sinx
232.  The value of d_(-[ i eﬂdt) at X=7 js:
t sin” x

(A) 2 @

O 1 D) -1
2n* +1
233.  The sequence 3 converges to:
2n -1
(A)0 &
©2 (D) 4

. . . _ (1, if x is rational
234.  Afunction f(x) is defined on [0, 1] by the function f(x) = {_ 1 if x is irrational
then f(x)is:
(A) Riemann integrable .Not Riemann integrable
(C) Continuous everywhere (D) Continuous at irrationals

235. A function f is continuous in a closed interval [a, b] attains its:

(A) Supremum only (B) Infimum only
.Supremum and infimum (D) None of these
2
236.  The series whose 7" term > x" is:
n-+1

.Converges for x <1 and diverges for x >1
(B) Converges for x >1 and diverges for x <1

(C) Converges for x =1 and diverges for x <1

(D) All of the above
sin 2x
. , for x#0
237.  The function f(x)=J x is:
1 , for x=0
.Removable discontinuity at origin (B) Continuity at origin
(C) Discontinuity except origin (D) None of these

b
238.  The statement that '[ fdx exists over [a, b|then function f (x)is:

.Bounded and integrable (B) Not bounded but integrable
(C) Not bounded and not integrable (D) Bounded but not integrable
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239.  Let fe R[a, b], then the function F defined on [a, b]by F(x)= fxf(t)dz is:
(A) Continuous as [a, x] .Continuous on [a, b]
(C) Discontinuous on [a, 5] (D) Discontinuous on [a, x|
< nl
240. The radius of convergence of the power series Zn—n'z” is:
n=0 n
(A) 1 (B) 4
4
1
© - @-
241. Which is measurable?
(A) Open set (B) Closed set
@sBoth (A) and (B) (D) None of these
242. If A and B are two sets and m’ (A) =0 then m’ (B) is equal to
(A) m* (AN B) @ (10B)
© m*(AAB) D) m*(A—B)
243. If f and g are measurable function then
(A) f’is measurable (B) f +g is measurable
(C) f —g is measurable .All of these
244. Let (X ,d ) be a metric space. Which of the following is not a metric on X ?
(A) 9, (x,y)=kd (x,y), where k is a positive number
d(x,y)
®B) d,(x,y)=—"7T"<
(%) 1+d (x,y)
kd (x,y)
© d(xy)=— """
(x0) 1+kd (x,y)
1-d (x, y)
@ (cy)=——
1+d(x,y)
245.  The arbitrary intersection of open sets in a metric space:
(A) Open .Not necessarily open
(C) Closed (D) Not necessarily closed
246. A closed ball in a metric space is
.A closed set (B) Not necessarily a closed set
(C) An open set (D) Not an open set
247. In a normed linear space every convergent sequence is
(A) Only sequence (B) Convergent
.Cauchy sequence (D) None of these
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248. Let X and Y be normed linear space and Let 7 be a continuous linear transform i.e. 7"
on X" into Y" then
(A) 7y =Tx ® |7"|=[7]
@noth (A) and (B) (D) None of these
249. A subject A/ of X is said to be compact if every sequence in A/ has a
.Convergent sub-sequence (B) Convergent sequence
(C) Both (A) and (B) (D) None of these
2 2
. X+
250. If z=sIn Har 7Y , then x%+ya—z is
x+y ox ~ dy
() ®) -
2
o1 D)2
251.  Every cyclic group of prime order is:
(A) Abelian group (B) Normal group
.Cyclic group (D) Sub group
252. A one-one mapping of a finite group onto itself is:
(A) Homomorphism .Automorphism
(C) Isomorphism (D) Holomorphism
253.  If [ is the set of integers and define a ®b=a+b+1 and a ® b = a + b + ab then the ring
{[ ,6—),@} is:
(A) Field (B) Commutative ring
.Integral domain (D) None of these
254.  The ring of complex numbers C = {x+iy : x, y arerealnumber, i = \/—1} is:
(A) Not an integral domain (B) Ordered set
.An integral domain (D) None of these
255. Let a€ Gand K € ] then which of the following is true if O(a)=n:
k k
O(a )<n B O(a )=n
) ®
.O(ak)Sn D) O(ak)Zn
256.  Cyclic group G whose order is 12 has generators:
(A) a, az, @ .a, as, a7, a'l
(©) a, a2 D) a3, a4, a7, a11
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257.

258.

259.

260.

261.

262.

263.

264.

265.

266.

18:

12345)

The inverse of [4 53 1 2

4 5 3 1 2 1 3 45
A) (B)
1 2 3 4 5 31 2 5 4
1 2 3 45 1 2 3 4 5
©) (D)
53 41 2 21 3 5 4
a —b
If R= {(b J} , a, b are real numbers under matrix addition and matrix multiplication,
a
Ris
@A ficld (B) Not a ring
(C) A non-commutative ring (D) A commutative ring but not a field

The number of elements of order 5 in the symmetric group Ss is:

(A)S (B) 12

(C) 20 [

Let F be a group of order 15, then number of Sylow subgroup of G of order 3 is:

(A)0 ®:

©3 (D)5

Let p is a prime number and G is a non-abelian group of order p3, then the centre of G
has:

(A) Exactly p3 elements .Exactly p elements

(C) Exactly p —1elements (D) None of these

Let C [O, 1] be the set of all continuous functions defined in the interval [O, 1] on this set
define + and e point then C[0,1] is

(A) A field .An integral domain but not a field
(C) A group but not a ring (D) A ring but not an integral domain

How many people must be in a room to guarantee that 3 of them were born in the same
month?

@:s (B) 25

©)33 (D) 93

In a get-together party, every person present shakes the hand of every other person. If there
were 91 handshakes in all, how many persons were present at the party?

(A) 15 @4

©) 16 D) 17

In how many ways 4 boys and 3 girls can be seated in a row so that they are alternate.
&144 (B) 288

O 12 (D) 256

A question paper has two parts, A and B, each containing 10questions. If a student has to
choose 8 from part A and 5 from part B, in how many ways can the student choose the
questions?

(A) 40 (B) 320

(C) 12750 @11340
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267.

268.

269.

270.

271.

272.

273.

274.

275.

276.

2717.

How many ways can 4 prizes be given to 3 boys, if each boy is eligible for all the prizes?
(A) 256 &:4
©) 12 (D) None of these

In class, students want to join sports. 15 people will join football, 24 people will join
basketball, and 9 people will join both. How many people are there in the class?

(A)39 (B) 18
(C) 48 @30

If A and B be two sets containing 19 and 27 elements respectively, then the minimum
number of elements in A U B is

(A) 19 &:-

O 12 (D) 46

In a group of 30 peoples, there are 20 people who speak English, 12 people who speak Hindi
and 24 people who speak Marathi, 15 persons speak both English and Hindi, 12 persons
speak both Hindi and Marathi where as 10 persons speak both Marathi and English. How
many people speak all the three languages?

(A) 10 &

©)12 (D) 13

Which of the following is not a topological property?

(A) Openness (B) Closeness

(C) Compactness .Boundedness

Let X be any set and 7={¢, X}. Then 7 is called

.Indiscrete topology (B) Discrete topology

(C) Closed (D) None of these

If (X , z‘) is a topological space where X = {a, b, c}. Then which of the following is not a
topology on X.

@A) 7 ={g, X} ®) 7, ={¢, {a}, X}

© T3={¢, {a},{b, c},X} .T4z{¢, {a, b},{b, c},X}

Let X be an uncountable set and 7 be the family of subsets of X consisting of ¢ and all
compliments countable subsets of X. Then 7 is called

(A) Discrete topology (B) Usual topology

.Co-compliments topology (D) Indiscrete topology

Let (X , T) be a discrete topological space. Then which of the following is base for topology

.B:{{x}|xeX} ®) B={ X}

(C) B= {(i), X } (D) None of these

In a topological space (X , T) , if every open cover has a countable subcover , then (X R T)
is called

(A) Separable space (B) Countable space

.Lindelof space (D) Category

A set X is closed and bounded if X is

(A) Compact subset of R” B) [0, 1]

(C) Compact subset of R . All of these
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278.

Which of the following space is connected?

.Indiscrete space (B) Cofinite space on a finite set
(C) R with usual topology (D) All of these
279.  What is true for following topologies on X ={a, b} :
7 ={¢, X.{c}}
7 ={¢. X.{a}.{b}.{a, b}
73 ={¢. X.{a}.{p}.{a. b}.{a. c}}
(A) 7, isfiner than 7y (B) 73 is finer than 73
(C) 7y1is finer than 7, .None of these
280. Let A°is the interior of A4, then
(A) A° is smallest open set contained in 4
(B) A°=¢
. A° is largest open set contained in 4
(D) None of these
b
281. A necessary condition for functional / [ y(x)] = '[ f(x,y,y")dx to be extremum is:
a
d d
(A) al__ a_f’ =0 .al+_ a_f, =0
dy dx| dy dy dx| dy
d d
(C)a—f—— af, =0 (D)al+— af, =0
ox dy| ox ox dy| dx
282.  Which one of the following is a linear functional:
b, 1 b ’ 2
@) = [ +20dx ®) J[y(x)]=](v+207 | ax
b 2 2 b, ,
(C) J[y(x)] Ja (y y©)dx (D) J[y(x)] Ia(y +2y)dx
3
2
283.  Value of external of the functional I[y (x)] = L %dx, with y(1)=0, y(2)=3is:
y
.y=x2—1 (B)y=x3—1
(C)y=x3—x (D)y=ax2+bx
284. The shortest distance between two points in a plane is:
(A) (x—h)2+(y—k)2=r2 B) y=ax’ +b
(C)yzx3 .y:mx+c
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1,
285.  The extremal of the function / = JO( y 24 12xy)dx satisfying the condition y(0)=0,

y(l)=11is:

. TTX sin 7rx
(A) y=sin— B) y=

2 2
3 1| 3 sinzx
=X D) y=—|x"+

@, (D) y == [ > }

20,
286.  The variational functional I[y (x)] = j(;[/ (y 2 y2 ) dx, with y (0) =0, y(%jz 1 has
(A) No extremal .Unique extremal

(C) Two extremal (D) Infinite extremal

287.  The extremals of the functional: J.xz 1+ y'2 dx is attained on the:
X

(A) Circle .Catenary
(C) Parabola (D) Sphere

. . b .
288.  Euler’s equation for the functional of the form J f (x, y) dx is:
a
(A) fy =q (B) fy» =q

© f,-Y fy=q @ None of these

2
2
289.  Extremal of the function JO L dx with y(0)=¢, y(2)=p is parabola passing through
x

origin then  and [ are:
A a=-1, =2 B) a=1, =2
©) a=2, =1 @c-0 5=1

290. An approximately the smallest eigen value of boundary value problem: y” +4y=0,
y(0)=0=y(1) is:

(A) =0 (B) A=5
@ -1 (D) A=15
291. The equation in which an unknown function appears in the integral sign is said to be
(A) Gauss integral equation (B) Linear differential equation
(C) Partial integral equation .Linear integral equation

292.  The solution of integral equation: f (x)=x+ 2](;( cos(x—=&)f (&)d¢ is:

24 .f(x)=x+2+2(x—1)ex
() f(x):x2+2—3(x+1)ex D) f(x)=x+2+3(x—1)e"

(A) f(x)=2+x+x

293. If a and b are the constants then the integral equation
b
§(x)= £ (x)+ A K (x.£)(£)dE is catled

(A) Green’s integral equation .Fredholm integral equation
(C) Volterra integral equation (D) None of these
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294.

295.

296.

297.

298.

299.

300.

The solution of integral equation f”(x I f(&)cos(x=E&)dE, f(0)=11is:

2
@/ (x)=1+ ®) f(x)=1-x
2 XZ
(©) f(x)=1+x ®) f(x)=1-=
The solution of integral equation: Jg (¢(§§)) dé = \/; is:
x—
1 3
— B) —
@ ®) 2
© 2 D)1
4

The solution corresponding to eigen values of A4 can be expressed as:
(A) Sum of eigen functions

.Arbitrary multiples of eigen functions

(C) Difference of eigen functions

(D) None of these

The solution of volterra integral equation: ¢(x)=1+x+ f: P(E)dE is:

A) ¢(x)=1+e" (B) ¢(x)=
ex
© ¢(x)=? .(D(x):ex
Find the solution of the integral equation ¢ =X +J d &)d & with help of
resolvent kernel is:
(A) cosx (B) tanx
. sin x (D) secx

Value of integral equation corresponding to the boundary value problem:

Y (x)+Ay(x)=0, y(0)=0=y(1) is
=ﬂle(x,§)y(5)d§ (B) y(x zj
© y /lf 5 (D) None of these

Solution of the volterra integral equation of second kind: ¢(x) =l+x- J.(;C ¢(§ A&, with

gy (x) =1 is:
(A)0 (B) 2

©3 @
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