
vuqns’k

1. vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa  ,d lkS chl (20 Hkkx 'A' esa + 40 Hkkx 'B' +
60 Hkkx 'C' esa ) cgqy fodYi iz’u  (MCQ)fn, x, gSa A vkidks Hkkx  'A' esa ls vf/kdre 15 vkSj 
Hkkx 'B' esa 25 iz’uksa rFkk Hkkx 'C' esa Lks 20 iz’uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd iz’uksa ds 
mRrj fn, x, rc dsoy igys Hkkx 'A' Lks 15,Hkkx 'B' ls 25 rFkk Hkkx 'C' ls 20 mRrjksa dh tkap dh 
tk,xh A  

2. vksñ,eñvkjñ mRrj i=d vyx Lks fn;k x;k gS A viuk jksy uEcj vkSj dsUnz dk uke fy[kus Lks igys ;g 
tkap yhft, fd iqfLrdk esa i`”B iwjs vkSj lgh gSa rFkk dgha Lks dVs&QVs ugha gSa A ;fn ,slk gS rks vki 
bfUothysVj Lks mlh dksM dh iqfLrdk cnyus dk fuosnu dj ldrs gSa A blh rjg Lks vksñ,eñvkjñ mRrj 
i=d dks Hkh tkap  ysa A bl iqfLrdk esa jQ dke djus ds fy, vfrfjDr iUus layXu gSa A 

3. vksñ,eñvkjñ mRrj i=d ds i`”B 1 esa fn, x, LFkku ij viuk jksy uEcj] uke rFkk bl ijh{kk iqfLrdk 
dk Øekad fyf[k,] lkFk gh viuk gLrk{kj Hkh vo'; djsa A 

4. vki viuh vksñ,eñvkjñ mRrj i=d esa jksy uacj] fo”k; dksM] iqfLrdk dksM vkSj dsUnz dksM ls lacaf/kr
leqfpr o`rksa dks dkys ckWy isu ls vo’; dkyk djsaA ;g ,d ek= ijh{kkFkhZ dh ftEesnkjh gS fd og
vksñ,eñvkjñ mRrj i=d esa fn, x, funsZ’kksa dk iwjh lko/kkuh ls ikyu djsa] ,slk u djus ij dEI;wVj
fooj.kksa dk lgh rjhds Lks vdwfVr ugha dj ik,xk] ftlls varr% vkidks gkfu] ftlls vkidh
vksñ,eñvkjñ mRrj i=d dh vLohdf̀r Hkh ‘kkfey] gks ldrh gS A

5. Hkkx 'A' esa izR;sd iz’u 2 vad , Hkkx 'B' esa izR;sd iz’u ds 3 vad rFkk Hkkx 'C' esa izR;sd iz’u 4.75 vad 
dk gS A izR;sd xyr mRrj dk _.kkRed ewY;kadu Hkkx 'A' esa @ 0.5 vad rFkk Hkkx 'B' esa @ 0.75 
vad ls fd;k tk,xk A Hkkx 'C' ds mRrjksa ds fy, _.kkRed ewY;kadu ugha gS A 

6. Hkkx 'A' rFkk Hkkx 'B' ds izR;sd iz’u ds uhps pkj fodYi fn, x, gSa A buesa Lks dsoy ,d fodYi gh 
Þlghß vFkok ÞloksZRre gyß gS A vkidks izR;sd i z’u dk lgh vFkok loksZRre gy <wa<uk gS A Hkkx 'C' esa 
izR;sd iz’u dk “,d ” ;k “,d Lks vf/kd” fodYi lgh gks ldrs gSa A Hkkx 'C' esa izR;sd iz’u ds lHkh 
fodYiksa dk lgh p;u djus ij gh ØsfMV izkIr gksxk A lc lgh fodYiksa dk p;u ugha djus ij dksb 
vakf‘kd ØsfMV ugha fn;k  tk,xk A

7. udy djrs gq, ;k vuqfpr rjhdksa dk iz;ksx djrs gq, ik, tkus okys ijh{kkfFZk;ksa dk bl vkSj vU; Hkkoh 
ijh{kkvksa ds fy, v;ksX; Bgjk;k tk ldrk gS A 

8. ijh{kkFkhZ dks mRrj ;k jQ iUuksa ds vfrfjDr dgha vkSj dqN Hkh ugha fy[kuk pkfg, A 
9. dsydwysVj dk mi;ksx djus dh vuqefr ugha gS A 
10. ijh{kk lekfIr ij fNnz fcUnq fpfUgr LFkku ls OMR mRrj i=d dks foHkkftr djsaA bfUothysVj dks

ewy OMR mRrj i=d lkSaius ds i’pkr vki bldh dkWcZuySl izfrfyfi ys tk ldrs gSaA
11. fgUnh ek/;e@laLdj.k ds iz’u esa folaxfr gksus@ik;s tkus ij vaxzsth laLdj.k izekf.kd gksxk A  
12. dsoy ijh{kk dh iwjh vof/k rd cSBus okys ijh{kkFkhZ  dks gh ijh{kk iqfLrdk lkFk ys tkus dh  

  vuqefr nh tk,xh A 
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11.1111 vvvvvvkkvvkkkkvvvvvvkkkkikkiiiuuuuiiuuuuuuii sssss ffffffggffgffgffgffgUUggUUggUggUUnnnnUUUUnnnnnnUUUUnnhhhnnnnnnhhhhhhhhnnhhhhhh dkddkkddkssssss ekekeekkeek/k/kk//kk//;/;;;;/ e;;e;;ee;;e pqqqppqppuppupp kukuukkuuk gSSSSSSS A bl ijh{kk iqfLrdk esa  ,d lkS chl (2(2(2(222000000 HkHkkxkx 'A'A'A'AAAA'' eseseeeeeaa +++++ 404044440440 Hkkkxkkxxkxx BB'B'BBBBB' +
6000060 HkkkHkkxkxkxk  'C' esa ) cgqy fodYi iz’u  (MCQ)fn, x, gSa A vkidks Hkkx  'A'AAAAA'' eseeeea lslslslssls v v v v v v v vff/fff/f/f/ff/f kddkdkdkdddkdrrerrrrr  1515515555 vkvkvvkv Sj 
Hkkxkxkxxkxkx 'B' esa 25 iz’uksa rFkk Hkkx 'C' esa Lks 20 iz’uksa ds mRrj nsus gSgggga A A A A ;fn fuffufufuu/k/k/k///kkZkfjfjfjfjfjf r r r r r  LkLLkkLks s   vfvfvfvffvfvfvffvfvv //kk/k/k/kd d d iz’uuuuuukskkkka dsdsdsddd   uu
mmmRmm rj fff f fn,n,n,n,n,nn, x, , , , rcrrccrc d d d d dsoy igggggggysyyyyyy H H H H Hkkkkkkkkkkx 'A' Lks 15,Hkkxxxxxx 'B' lslll 25552525252252 rFrFrFFrFr kkkk H H H H H Hkkkkkkkkkkx x x x 'C' lsll 22202220 mmRmmm rjjjjrjrjksksskskskkka a a dhdhdhddhhdh t t t t t t t tkap dhdhhhdd  
tk,xx,x,x,xh h h h h h A A A  

2.2.222 vvvvkkkkvvkkkkkkvvvvvvvkksssssssssñkkñkkñkkñ,ee,,eee,,eñeeeñññeeñññeeñvvvvvkvvkkvvkjkkjkkjñjjñjjñjjñ mRrj i=d vyxyxyxyxyyx L L Lks fn;;;;;k k k k xxx;x;xxxx k gSgSgSgSgggg A A A A A  viiiuuk j j jksy uuEuu cj vkSj dsUnz dkdkkddkdkk uke f f f f f fy[[y[y[y[[y kukkkkk s LkLkLkLkLkLkLkLks s s   igiigigiggiigysysysysysyy ;g g g g 
ttkt ap yhft, fd iqfLrdk esaaa i ii i i i i`””`””`̀ B B B iwjsj v vvvvvkSkSkkkkkj j j lllglglll h h h gSa rFFFFkkkk  d dgha L L L Lks dVs&QVs ughhhhha a a a  gSSSa A ;ffffffn n n n n ,s,ss,s,,lkll  gg gS S rkrkrkrks vkvvvv i ha
bfUooooootthttt ysVj Lks mlh dksM dh i i iqffLrdk cnynnynnyyusuu dk fuouoossnu u u u u dj l l l l lldrd s gSa A blh rjg Lks vvvvvvk kvvkkvvksssssñkkñkkñkkñ,,,,,,,e,,e,,eñeeñeeñeeñvvvvvkkkkkvvkkkkvvvvvvkkjjjjjjjkkkkkkkkjjjjjkkkjjñjjjjjjññññjjjjjjjjjjññññjjjjjjjjjjññ mRrj 
i=d d d d d d dks Hkh tkap  ysa A bl iqfffLLrdk esa j jQ Q dke djjjus d d dds s s s fyfyf ,  vfvfvfvvfvfffrfrfrfrfrrffjDjjj r iUus layXu gSa A A A A A  

33.33333 vkvvkkvvksssssñkkñkkñkkñ,,e,,eee,,eñeeñeeñeeñvkvvkkvvkjkkjkjñjjñjjñjjñ mRrj i=d ds i`”BBB 1 esa fn, x, LFkkuuu ij viiiiiukuuukukukk jksy uEcjccjjjj] uke rFkk bl ijjjjjjhhh{hhhhh kkkkk i i i i i i iqfqqfffqfffqfLrLrrLLLrLrLrdddkdddd  
dk Ø Ø Ø Øekad fyf[k,] lkFk gh viuuuk gLrk{kj Hkh vo'; djsa A 

444.4 vkvvkkvvkiiiikkiiiii vivviiiuiiuuuii huuhhuuhh vkvvkkvvkssssssñkkñkkñkkñ,e,,e,,eñeeñeeñeeñvkvvkkvvkjkkjkkjñjjñjjñjjñ mRmmRmmRmmRRrRRrRRrRRrrRRrjrrjrrj i=ii===ii d==d==dd== essssa jkjjkkjjksssssykkykkyykk uacuucuuccuu jccjj]jj]jj]jj fffoffffffoffffffoooffffff ”oo”””k””kk””k;kk;kk;;kk dkddkkddksssssMkkMkkMMkkM]MM]MM]MM iqqqiqiififfiffffLffff rfLLff rrLLffffLLffffLLLrrffLLffff rdrrddrrddrr kkkkddkkkdddkk dddkddkkddksssssMkkMkkMMkkM vvkkkkkvvkkkkvvvvvvvkkSSSSSSSSSSSSSSSSSSSjjjkkkkkjkkj dssssUddUddUUnUUnnUUnnzznnzzUnnUUnnUU z dddkddkkddksssssMMMkkMMMkkMMMkkM lssss lllllllaaccclllccccllcccll affffccccffffcccffaafffffff/kkkffff kfffff kffffff kfffffff krrrkkkkkkrrrkkkkkkrrkk
lellelleelleqqqlel qeffffffeeffffeeffffpffffffffffffpfffppffffffffffpffffffff rpprpprrpp o`rooroorroo krrkrrkkrrksssssa dkddkkddksssss dkddkkddkykkykkyykk ssss ckcckkcckWykkykk issssuuuiiuuuuuuuii lssss voovvooooovv ’’’’’’oooo’’’’’’’oooo’’’’’’oo’’’’’;’’;’’ ddddkddkkddkykkykkyykk kyykkyyk dddjjddddjjjjssssaA ;g;;g;;gg;;g ,d,,ddd,, ekeekeekkeek=kk=kk==kk ijiijijhjjhhjjhhhhjjhhhhh{{{hh{hh{{{{{hh{{hh{{{{{k{{k{{{{{{kk{{{{{{kkkkkkkkkkkkkFkkFkkFkkFkFFkFFkkF hkkhkkhhkkhhZhhZZhhZZh ddddhddhhddhh ftfftfftEttEEEttEeEEeEEeeEEeessssnnnnnnneennnnnnnknnkknnkjkkjkjhhhhhjjjjhhhjjjjjjhhhhhhhhhjjjjjjjjhhhhhhh gSSSSSS ffffffffddddffffffffffffdddffffffffffffdffffffffff oooogoogggggooggggoooooogggg
vkvvkkvvksssssñkkñkkñkkñ,eeee,,eeeeeeeee,,eeeeñeeñeeñeeñvkvvkkvvkjkkjkjñjjñjjñjjñ mRrj i=d essssa ffffnnnnnfffffffffffnnnfffffffffnnnffffffffffffn,,,,,nnnnnnn,,,,,,nn x,xx,,,xx ffffffufffffffffffffuffffffffuuffffff nuunnsssZZsssZZsZZs’nn’nn’’nn’’k’kk’kkkkkkkkkkkksssssa dddddddkddkkddk iwjiijijhhjjhjjhhhjjhhh lllllllkkllkkkllkooookkooooookkkkkkoooooookkkkkkkkk /oo/oo//oo/k//kk//kkkkkkkkkkkkukkukkuukk huuhhuuhh lssss ikiikkiikykkykkyykk uyyuuuyy ddjddjjssssa]jj]jj]jj ,sssslllll,,lllllkllkkllk u djjjjjjddjjjjjjjujjujjuujj ssss iiiiijiijj dddddEdEEEEEEEEdddEEEEIIIIEEEEEEEEIIIIIIEIIIIIIIII;;;;I;;;;;III;;;;;;IIIIIII;;;wwVV;;VV;;;; jjVVVVjjVVjj
fffffoofffffffofffffffoffffffff ooooooooooooooooo joojoj.jj....kkkkkkkk....kkkkkkkkkkkkkkkkkkkkkkkkkkkkkksssssa dkddkkddk lgllgllggllghgghgghhgghh rjrrjrjhjjhjjhhjjhhdhhdhhddhh ssss LLLLkLLkkkLLLLLLkkkkkLLLLLLLLkkkkssssssssssss vvvvvdvvdvv wffddffddffVVVVfffVfffVff rrrrrVVVVVVVVrrrrrrVVVVVVVVVVrrrrrVVVVVVVV uguuguuguuggghgghgghhgghhahh dddddjjjjjdddddddjjjjj ikkkiikkkiik,,,,kkkk,,,,kkkk,,,,kkkk xxxxx,,,,,,xxxxxxxxxkxxkkxxk]kk]kk]kk fftfftfftlttlllllllllssss varvvrvvrrvv rrrrrrrrrr %rr% vvvvvvvvkkvvvvkkvvvvkikkiiidddddiidiiddii kkkkkddkkkkkkkdddddddddksssssssssssssssss gkggkggkkggkfkkfkkffkkffuffffuffuff ]uu]uu]uuff fftttttfffffffftttttffffftllttttllllllllllllllllllllssssssssssssss vvvvvvvvvkkkkkkvvvvvvkkkkvvvvvvvvvkkkiiiiiiikkkkkkiiiiiiiiiiiiiiiddddddiiddddddddiiddddddddiiii hddhhddhh
vkkkkkvvkkkkkkvvvkkssssssssssssññññkkññññkkkkññññkkkkññ,,,,,e,,eee,,eñeeñeeñeeñvvvvvkkkvvvvvvkkkvvvvvkkjjkkkjjkjñjjñjjñjjñ mRrj i=d dddddddhhhhdddddddddhhhhhhhhhhddhhhhhh vvvvvvLLvvLLLLLooLLooLLoooLLohoohoohhoohhddddddhhdddddhhddhh `̀̀̀̀̀fffffddddfffffffffdddddddddffffrffffffrffrff HkHHkHHkHkhkkhkkHHkkHH hhkkhh ‘k‘‘kk‘‘kkkkkkkkkkkkfkkfkkffkkffeffeffeffeff yyyeeyeeyyee ]yy]yy]yy gkkggkggkkggkssssss lllllddddlllllddddllllddddllll rddrddrddrrhrrhrrhhrrhhh ggggggSSSSSSS A

55.555 Hkkx 'A'AAAAAAAA' essa iiziR;RR;R;;;;sddddddd i i i i iz’z’zz’’’u u u u u u 2222 vavd  d d d , HkHkHkHkkkkx 'B' x esa izR;sd  i i i iz’z’z’z u u dsddsdsdd 3333 vavd d rFkkk H H H H Hkkkkkkkkk xxx 'C' esa izR;;;;;sddddd i i i i izz’z u 4.444444.44..75755757577 vavvd 
dk gS A izR;R;;;sdsdddd x x x xyrrryyyryr m m m m mRRrj dkdkkdk _.kkRed ewY;kadu u Hkkx 'A' esa @ 0.5 vad rFkk Hkkkkkkxkk '''BB'BBBB  x esssesea a a a a @ @@ @ @@@@@ 0.0 755  
vavvd ls fd;k ttkttktktktktkttt ,,,,,xx,x,x,xx, k k k k k k k A A A A A HHkHH kxxxxx 'C'C'CCCC'C'CCC'''''' dsddsddddddddd m m m m m m mRrjksa ds fyyfyfyyy, , , , , , , , __._.._._._._._._._.kkkkkkkkkkkkkkkkRRRReRReR d d d eewewewYYY;Y;;Y;Y;;Y; akakkkkkddddududududududuu ugha gS A ee

666.66666 HkHkkkkxkkxkxkx 'A' rFkk HkHkkkkkkkkkkkkkkxkxxkxkxxkxxkxkxkxxkxkxkx ''''''BBBBB'B'B'B'B'B' xxxxxxx dsssdsdsdsdsds i i ii i iRRzRzR;s;ss;s;s;s;d d d d d d d d iziziiiziziizz’u’u’uu’’u’u’u’u’u’uuu’’uu d d d d d d d d d ds uhhhuhuhuhuhuhhpspspssppspppspppp p p p p p p p p p p p pkjkjkjkjjkjkjkjjkj f ff f f f f f fodddoooododYYiiYiYi f f f f fff f ff fn,n,n,n,,n, x x x x x xxx, , , , , , , , , gSa A buesa LkkLkLkLkL s s s s dssdsdsddooyo  , , , , ,d d d d d d fofofofofofodddYdddd i i i ghghhh y
ÞÞlÞlÞllghhghghghghhhß vFFFFFkookokokokkkk k k Þlllllllokokokokoo sZsZRrRrrRrRrRre e e e ggggyß ß SSgSgSgSgSggS A A A A A A vv v v v v vkikkikikiidkdkd s s s izizR;R;sdsdsdddd ’’’’’z’u u u u u u ddddkdk l hghgghghh vv v v v v vFkFkFkFFFkkkokoookokokok l lokokokkksZssZRrRrRRrRrRre ggyggyy < < < <wa<uk k k k k k gSgSgSgSgSggg A A A A H H H H H Hkkkkkkkx i ii i ii ii i i 'C'CCCCC' eesesea 
izR;;;;sdsdsdddd i i i iiz’zz’z’u dk “,d ” ;k;;k;kk “,d,d,,,,  Lks v v  f/fffff/f kdkddddkdkd” ” ” ” ddddddd foffofodYdYddYYi i i i     lglggggh h    gkggggkgkgg s ldlldlldrs gSa A  Hkkkkkkk xxx 'CC'CC'' esa iziiiiR;R;;R;R;R;;;sdsdsdsdsdsdd i i i i i i iz’zz’’zzz’u dssdssdsddd l l l l l lHkh 
fofofofofodYikikiksass ddddk k k k k lglll h p;;;;;;;;u u u djddjdjdjdjdjdjdjjjusuusuu i i i ij j j j j j j j j gghgggg  Ø Ø Ø Ø Ø Ø Ø Ø Ø Ø ØssfsfssfsfsfffMVMVVMVVVMVVMMV i i i i izkzzzz IrIrIrIrIrr g g g g g g gg g g skskskskskskskskkkxkxxxkxkxkkxxkxkkxxkxxk A A A A l l l l l l l llc c c c c c c c c lglllll h h fodYYdYdYdYdYd ikiksa d d d d dk p;;;u u u u u u u u u ugugugugghahahhahahahh d d d d djuuuuus ijijjjjj dksb 
vavavavavvkfkfkfkfkf‘k‘k‘kffffff d ØsØssØsØfMfMfMfMfMfMV uguguguuuguggghahhhh f f f f f f f f fn;nnn;;nn;nn;;;k k k k  t t t t t t t t ttk,k,k,k,kk,k,kk,k,xkxxkxxxkxxkxk A A A Akk

7.77.777.. uduuddu y y y y y y dddjdd rs gq,, ; ; ; ;;k k k k  vuvuuuuffqffffprpprpprppr rjhdksa dk iz;ksx djrs gq,  ikikkik, , , , , , ttttktt us o o o o okkykykk s s s ijh{{{ii kkkk{{{{{{{{kk{{{{{{{{kk{{{{{kkkkkkkkkkkkkkkkkkkkfFfffFfFfFfFZZZkZkkk;k;k;k;k;kk;ksasas d d d d d d k blbbblll v v v v vkSkj j j j j  vU; Hkkoh kkf
ijijijijijjh{hh{hh{{{kkkkkkkkk vkvkvkvvvv sssas ds fy, v; sskssX;X;X;X;X;X; B B B BBgjggggg k;k;     k tktkttktktk l l ldrddddrdrk k k gSgggg A A A A 

8. iiiiijjjiiiijjijhjhhjjjhhhjjhh{hh{hh{hh{hh{{kkFkhZ {{k dks mRrj ;k jQ iUuksa ssds vfrfrfrfrrfjfffjfjDrrrrDr d d hgghghghgha a vkSj dqN Hkh ugha fy[kuk pkfkffkfffgg,g,,,, A A A 
9. dddddsysysyydwdddddysyyyyyyVj dk mi;ksx djujujujuujujus s s dhdhdhddhdhddh v v v v vuquuuuququqqefeefefffr r r r r r uguughah gg g g S A A A A 
10. ijiijiijhjhjjhhjjhhh{hh{hh{hh{hh{{{kkk{{kkk{{{{kkkk{{{{kkkkkkkkkkkkkkkkkkkkkkkkk lllleelleeelleeeellllekkekkkeeeekkkkeeeekkffffkfffkkffffffkkkkkkfffffffffIfffff rrrrrffffffffff rrrrff rffffffffff rrrffffff ijiijij fNffNffNffNff nnnNNnnzznnNNnnzNnnNNNnnz ffffffffccccfffffffffcffffffffffffccffffffffffff UUUcccccUUUUccccccUUnnnnnnUUnnnnnnUUUUnqqqnnqqqqnnnnqqnnnn fffffffffpppppffffffffffppppffffffffffpppppfffffffffpppffffffffff ffffffppfffffffpppppfffffffffffffffUUgggggggffffffff gff gggfffffff ggggggfffffff ggfffffffff ggggff ggggffffffffffffffff gggrrrrrrgggggrrrrrrrggggggggggrrrrrrrggggggg LFLLFLLFFFLLFkkkkFFFFFFkkFFFFFFkkkkkkkkkkkkkkkuuuuukkkkkuuuuukkkkuuuuuuukkkkkkkk llssss OMOMOMOMOMOMOOMMOMMR RR RRRRRR mmmmmmmRRRmmRRRRRmmRRRRRRmmmmmmmmRRRRRRRRrrrrrrRRRRrRRrrrrrrrrRRRRRRrrrrrrrrRRRRRrrrjjjrrrrrrrjjjrrrrjj i=ii===ii d==d==dd== ddddkkkkddkkkkkkddddddkksssssss ffffoooffffoffoff HHHHooHHHooHHHooHkkkkkHHHHHHHHHHkkkkkkkkHHHHHHHHHHkkkkkkkkkkkkkkkkkkkkkkkkkkkkfffffkfffffkkffffffffkkkkkkkfffffffftfftfftrttrttrrtt djddjjssssaA bfbbffbbffffff off off off oofffff otootthtthhtthhyhhyhhyyhh ssssVyyVyyVVyy jVVjj dkddkkddksssss

ewyeeyeeyyee OMRRR mmmmmRmmRmmRmmRRrrRRrRRrrRRrrRRrjjrrjjrj iiii=====iiiiiiii=======iiiiii ddddd======ddddd====ddd== lkllkkllkSSSSSSSaSikkiiiuiiuuuii ssss dsssss i’ii’ii’’ii’’ppp’ppp’ kkppkkkkpppkkrrkkrrkkrrrkk vvkvvkkvvkikkiii blbbllldlldllddll hddhhddhh dkddkkddkWcckkckkcckk ZZZZZuuuuucccuucc yyyyyyuuuuuuuuyyyyyyuuuuuuuuyyyuuuu SSSSSSllllllyyyyyllllllllllll iziizziizziizfiiffiiffrrrfffffffffffffffrffffffrff fffffrrfffrrrrrrffrrrrrffyyyyffffffffffffyffffyyyyffffffffffffyyyyyffffffffffff ffffyyfffffyyyffffifffffiffiff yssss tkttkkttk ldlldllddll rddrddrrdd ssss gSSSSSSaSA
11. fgUnh ek/;e@laLdj.j.j....k k k k k dsdddd i iz’zz u seseeeseseea a a a fofofofofolalllllxfxxfx r r ggkgkgksususuuuus@s@@@@s@ik ssss;s ttkuuukkuuus ijijjiji  vaaxszstfofofofofo h laLdj.k izekf.kd gksxk A  tt
12 dsoy ijh{kk dh ijh vof/k rd cSSSSB sssus okys s ijiijiijhhhhhjjhhhhhhjjhhhhhh{hh{hh{hh{{kkFkhhZhZhZ {{k dks gh ijh{kk ifLrdk lkFk ys tkus dh  

IkIIkkIIkw.kk...kkk..kkkkkkkkkkkkZZZZZZZdkkdddkk : 200 vadvvdddvvLkLLkLLkkLLkekkekkeekke;ee;;;ee    ; : 3:00 ?k??kk??k??kaVkkVkkVVkkVssss

fo”k; dkM iqfLrdk dkM iziizziizziiz’ii’u’u i=ii=
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HHkkxx \PART 'A'

1.

, “

” - ?
 1. X    2.     II 
 3. III    4.     IX 

1. “The clue is hidden in this statement”, read 
the note handed to Sherlock by Moriarty, who 
hid the stolen treasure in one of the ten pillars.  
Which pillar is it? 

 1. X    2.     II 
 3. III    4.     IX 

2. : 
,

21

, 27  30 

  
?

 1. 18 
 2. 24 
 3. 26 

 4. 

2. Suppose three meetings of a group of 
professors were arranged in Mumbai, Delhi 
and Chennai.  Each professor of the group 
attended exactly two meetings.  21 professors 
attended Mumbai meeting, 27 attended Delhi 
meeting and 30 attended Chennai meeting.  
How many of them attended both the Chennai 
and Delhi meetings? 

 1. 18 
 2. 24 
 3. 26 
 4. Cannot be found from the above 

 information 

3. ,
0.1

4

,
  :

 1. 1 (0.9)4  2.     (1 0.9)4

 3. 1 (1 0.9)4  4.     (0.9)4

3. The probability that a ticketless traveler is 
caught during a trip is 0.1. If the traveler 
makes  4 trips , the probability that he/she will 
be caught during at least one of the trips is: 

 1. 1 (0.9)4  2.     (1 0.9)4

 3. 1 (1 0.9)4  4.     (0.9)4

4.

: 

?
 1. 3    2.     4 
 3. 5    4.    6 

4.

 The minimum number of straight lines 
required to connect the nine points above 
without lifting the pen or retracing is 

 1. 3    2.    4 
 3. 5    4.    6 

5.

A, B A  B 

?
 1.     2.    
 3.     4.    3 

5. Let A, B be the ends of the longest diagonal 
of the unit cube.  The length of the shortest 
path from A to B along the surface is  

 1.     2.    
 3.     4.    3 
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” - ?
1. X    2..     IIIIIIII 
3. III   44..     IIXXIXIXI  

1. “The clue is h hiddididddiddeededddeen n n n n in this s s s s s ststsstsstatattatatttemememmememme eneennennt”tt””t”t”t , , readadadad 
the note hanndededed ddd d totott Sheheheheeeeherlrlrlrlrlrlock bybybbybybbybybybby MMMMMMMMMooriartrtrttrty,yyyyy, wwwwwwhohhhhhoohoho 
hid the stololollo ennnn ttreasasaasssururururru e inin ooooooonnnenn  of f f thhhhththeee e tetteteennnnnn pipiippillllllllars. 
Which pipippppp llllllllaaaraa  is s s ititittittit??? ?????
1. X XXX XX   22222.     II 
3. IIIIIIII I III III    4.     IX 

2. : 
,,,,

21

,,, 2777777  30 

  
?

1. 181188181181  
22222. 222444 
3333333. 2626262626226 

444. . . 

2. Suppppppppppposososose thhththtthrerererer e meeeeeteteeee ininininngsggggg  of a a a a grgrgrgrrgrgrgg ouoouuouuup p ppp p pp ofofofff 
profesesssssoosoooorsrsrrr wwwwwwwwererererrerreereeeeeee araraararaarrangggeddedeee iiiin nn MuuMuuMuuMuumbmbbbbmbmbaaiaaiaaaaii,, ,, DeDeDeDeeeDeDDeeDDDeelhhi ii
and Chhhhhhenenneeee nnnannnai.  EaEEaEEaaE cchchchch pppproffefeffeesssss ororrr oooffff thhhhe group 
attended eeeexaaxxx ctctcctlyyyy tttttwwo mmmmmmmeetings.  212121221 ppprorororooofefeffeeessss ors
attended Mumumumummbabbababbaaai iii mememememmemeeetee ing, 27 attenddddedededdd DDDDDeleeeelllhihhhhi 
meeting and 303000000 aattttttttteneee ded Chennai mememmmemeeting.  
How many of themm aaaaaattttt ennnnnndedddddded both theeeee CCCCCCChehehehheheennnnnnnnnnnnnnnnnaiaiaiaaiaia  
and Delhi meetings? 
1. 18 
2. 24 

caught during a trip is 0.1. If the travel
mamammmmamakekk s  4 trips , the probability that he/she wi
bebbbbbeee cccccauaauauaughghghhhhghg tt tt duddddduuring at least one of the trips is: 
1111111. 11 (000 9.9999)))))44  2.     (1 0.9)4

333333. 11111 (1(1(1((1(1(1( 0.00000 9)9 44444  4.     (0.9)4

4.44.44...

: : : : 

?
 1. 33    2...     4 44444
 3. 5    4....    66 66666

4.

TTThe mmmmiinininininnnimimiimiimmmumummmmmm nnnnnumumummumumber rrrr ofoffofof strrrrtraiaia ggghgg t line
rerererrerer ququqquququqquququqq iririrrirredeee  to coocoococonnnnneece t thhththhtthhhee e ee e ninnininnniinnennnnn pppooioioioio nts abov
wiwwiwiwwiwiwwithtthhthththththhthouououououououut lifttftftftftininininining g g gg thhthththtt e pepepp nnn n ororoorooo rrrrrrretetetetetete raraaaacicicicc ngngnggngnn  is

 1. 3   2222222.    4 
33333. 5 55 5   444.    6 

555..

AAA,AAAAAAAA BBBBBBBB AAAAAAAA BBBBBBB

?
 1.     2.    
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6. 316

?

 1.     2.     

 3.     4.     

6. How many digits are there in 316 when it is 
expressed in the decimal form? 

 1. Three   2.    Six 
 3. Seven   4.    Eight 

7. x-y

,  x y

: 8 7

 1. (8, 7)    2.     ( 8, 7) 
 3. ( 4, 3.5)  4.     (4, 3.5) 

7. A circle drawn in the x-y coordinate plane 
passes through the origin and has chords of 
lengths 8 units and 7 units on the x and y axes, 
respectively.  The coordinates of its centre are 

 1. (8, 7)   2.     ( 8, 7) 
 3. ( 4, 3.5)  4.     (4, 3.5) 

8.

-
?

 1.     2.     

 3.     4.     

8. There is an inner circle and an outer circle 
around a square.  What is the ratio of the area 
of the outer circle to that of the inner circle? 

 1.     2.     
 3.     4.     

9.

20%

 1.    2.     

 3.    4.     

9. The base diameter of a glass is 20% smaller 
than the diameter at the rim.  The glass is 
filled to half the height.  The ratio of empty to 
filled volume of the glass is 

 1.   2.     

 3.   4.     

10.

10 . 
,

1. 0    2.    10 
 3.     4.    

10. A wheel barrow with unit spacing between its 
wheels is pushed along a semi-circular path of 
mean radius 10. The difference between 
distances covered by the inner and outer 
wheels is 

 1. 0    2.    10 
 3.     4.    

11. d =1 , r = 1 , g = 1 

, - ?

 (100  = )
 1. cos d < cos r < cos g
 2. cos r < cos g < cos d
 3. cos r < cos d < cos g
 4. cos g < cos d < cos r

11. Write d =1 degree, r = 1 radian and g = 1 
grad. Then which of the following is true? 

 (100 grad = a right angle) 
 1. cos d < cos r < cos g
 2. cos r < cos g < cos d
 3. cos r < cos d < cos g
 4. cos g < cos d < cos r
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y g
expressed in the decimal form? 
1. Three   2...     SiiiSSiSix 
3. Seven   4..4.44     EEEEiEiEE ght 

7. x-y

, xxx yyyyyy

: : : 88888888 7777777

1. (8(888888( , 7)    2.     ( 8, 7) 
3.. . (((((( 4,,,, 333333.55.5..555))))))  4.     (4, 3.5) 

7. AAAAAA cirrrrclclcllcccleeeeee drdrdrrdrdddrawwwn n iin ttthehehhhh  xxx-xxx y coordidddidinnananannaaatet ppplaannennnn  
pppappp ssssesesees ttttthrhhrhrhrhrrououoouuughghghhgghgg  theeeeee oriiiririgig n and has chhhhhorrrrddds offf f ff
llell ngggggggththhtt ss 8888888 unnnnnitsss annnndd d 7 uuunu its on the x andddddd yyyyyyy aaaxes,s  
resppspspppecctititittiivvevvvv lylylyylyly.  Thhehehh  cooooooooo rdinates of its centreee are 
1. (8((8(8(8(8(8(8(( ,,,, 777)77    2.     ( 8, 7)
3. (((((( 44,444444  3.5. ))) )))))  4.     (4, 3.5) 

8...

--
?????

1.     2.22      

3.     4.     

8. There is an inneeeeerrrrrr ciiciciirrcrcrrrccle and an outer ciircr le 
around a square.  WhWWhWWhWhWhhattttt iiiisssss the ratio offff ttttttthehheheheheehh aaaaaaarerreererererereaaaa aaa
of the outer circle to thahhaaattt ttt offfoo tttttthehehhehheheee iinner cciriirirclcclllclle??e???e  

 3.    4.    

99999. ThTThThTTThhhhThe eee babbb se dddddiaiaiaameemeem tetetetteer of a glass is 20% small
thththhthhthhht anannnanann tthehehehehehehee ddddddddiaii meeteettteteeer rrr atataattt the rim.  The glass 
fifififffillllllllllededdedded tttttttoooo ooo hahahaaah lflflflflflfflf tttttthehhehhheeh  heiiiighghghgghghghht.t.t   ThTT e ratio of empty t
fiffffifiilllllllledeeedededd vollolollumummumummmmmeeeeee offffffffffff ttttttthehhehhehehh gglassssssss iisss

 1.   2.22222.     

 3.   44.44444      

1000000.

10

,

1. 000000    2.....    101001011  
 3.     4...    

10. A AAAA wheel barrowwwww witttthh hhh unit ssssssspaaaaaciingggnggngg bbbbbbbbbetetetttweeeeeennnn i
whwhwwhwhwheels is pushededd alooooooong a sssemeemememmee i-ciciicicircululullulularaaa ppppppppattttthhh hh o
mememmemem aanaaaan radius 1110110. The ddidddiiffffffff errrrennee cccececeeceee beeteee wwewwww e
dddidddddistannccececceeessssss cooococococc veeeeerererrerererer ddd by tttthehhehhee innnnnnnnereerrerrr aaaaanddddddd oooooout
wheellslslsss iiis 
111111. 000000 0  222...  111111000000000 
33333333333..     4.44...    

111111111111.... ddddd =1 ddd ,,,,, rrr = 1111 r ,, gggg ===== 1 g

,,, -- ?

((((10010101001 000000 ===== ))
1111. cos d < cos d r <<<<< ccccccosoooo  r gggg

 2. cos r < cos r g < ccososososo  g ddd
333333333. . coccoccos r < cos r dddd <<<< << cooooossss s g
44444444444..... . cccocc s gg < ccccoooss g dddd <<<<<< cos ddd r

1111111.. WrWrWrWrWrWrW itititite d =1 degree,d r = 1 radian and r g = 1 g
d Th hi h f th f ll i i t ?
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12. 100

,

20%

?
1. 122    2.    144 

 3. 150    4.    160 

12. A vendor sells articles having a cost price of 
Rs.100 each. He sells these articles at a 
premium price during first eight months, and 
at a sale price, which is half of the premium 
price, during next four months. He makes a 
net profit of 20% at the end of the year. 
Assuming that equal numbers of articles are 
sold each month, what is the premium price 
of the article? 

 1. 122    2.    144 
 3. 150    4.    160 

13. '
'

 1. 

 2. 

 3. 

 4. 

13. The statement: “The father of my son is the 
only child of your parents”

 1. can never be true 
 2. is true in only one type of relation 
 3. can be true for more than one type of 

 relations 
 4. can be true only in a polygamous family 

14.

,
?

 1.  (6-gon)    

 2. (8-gon) 

 3. (10-gon) 

 4.  (12-gon) 

14. One is required to tile a plane with congruent 
regular polygons.  With which of the 
following polygons is this possible? 

 1. 6-gon     2.    8-gon 
 3. 10-gon   4.    12-gon 

15.

,

50 : 
-

15. Three circles of equal diameters are placed 
such that their centres make an equilateral 
triangle as in the figure 

 Within each circle, 50 points are randomly 
scattered. The frequency distribution of 
distances between all possible pairs of points 
will look as  
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20%

?
1. 122    2.2..   1414141414144144 4 4 444
3. 150   4444444.   11116060606066060 

12. A vendorrrr sselelele llsll  arttrtrtttr icicicciiclllelll s hahhahahahahahavvivvv nggggg aaaa cosossssoostttt prprpppriiice of 
Rs.1000 eeaaacaa h. HHHHHHHe e seseseesellllllss thhththtt esse ee eee articles at a 
premmmmiuiuiii mm mmm prriciccciccci e ee ee dududuuuuriririrrringngngg fffffffiiiriiirstttsttsts  eight months, and 
at aaaaaa sssaalllalaaa e prprpprprprp iccccce,e,e,e,ee wwwwhiiichhchchccc iiisss half of the premium 
prrrriicicii ee,eee dururuururininiinininng g ggggg nennnn xttxttxx fffffoououooo r months. He makes a 
nnennnn t tt prrofofofofofoffooo ititittitiitt oooooooofff f 2020202022 %%%%%% at theeehehhh eeeee dnnnnnnd ooooooffff f ththtththhe e ee e yeyyyeyeyyeeear.
AsAsAsAsAAssumimimiimmmingngnnggnggn tttttttthahhahhhatt tt eqeqeqeqe ual l l nnnnunumbmbmbmbmmm ers offfff aaaartrtrrrtticii lllelllesss arararaarare
sossososold eeaaacacacacach h hhhhh moomoomomoontnttntntnthhh,h wwwwwwhahaaaattt tt is the premiumummmumumum pppriceeeeee  
oofoo ttthehhehehehehe aaaartrtrtrtrtrrtrtticiiii leeee?
1. 12112122222222 22    2.    144 
3. 155515115155150 0000    4.    160 

133. ''
'

1.

222.

33333.

44.

13. Thhhhhhe stsssss atttttemememmemememmeneeneneene tt:: “ThTThTThhhe fafffff thhhhhhererereeeee  o of f f f f f mymyymymymym    son iis tttthehhehehehe 
onlyylyyyy c c c chihhhhh ldddldddddd o o o o o of f f f f f yoyyoyoouruuuu  paraarararrennnntstttts”””
1. caaaaan nnennn vevveveveeeer r r rrr bbebebbebebebbee tttttrururrrrr e 
2. is ttruruurruruue e iniii ooooooonlnlnnlnnln yy yy yy onoonononno e e ee tyt peee ooooof ff rerreeeelallala iiition 
3. can bebbebeee truruuue e fofofofoorr r moooorererere than onnnnneee ee tyytytyyyppepeee oooooofff f f
 relationss 
4. can be true onononoooonnlyllyyy iiiin n a polygamous fffffamamammily

14.

,

 1. 6 gon     2.    8 gon 
33333.. 10-gon   4.    12-gon 

151515511 ...

,,,

505050 : : : : : : 
----

151151555151555555... TThTThhThThThTThrererrererrr e e eee eee circles s ss ss ofofofofo eeeeequalll dddddddddiiiiaiaiaiamemmemmememmemetettt rsssrsrsrsrs aaaaarrerrrr  placed 
susussuususssuuuchchhchchchhchhch ttttttthhahhahhhahhaatttt t ththththht eiieieie rrr r centttttrerereerererresss ss mammamammmam kekkkk aaaaaann nn eeqeqeeee uilateral 
trrtrrriaaaaiaii nngnnngglleele aaaaas s iin theheheheh fffffffffigigigigiggiigggururuururururee
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16.

-
?

 1. 

 2. 

 3. 

 4. 

16. Most Indian tropical fruit trees produce fruits 
in April-May. The best possible explanation 
for this is 

 1. optimum water availability for fruit 
 production. 

 2. the heat allows quicker ripening of fruit. 
 3. animals have no other source of food in 

 summer. 
 4. the impending monsoon provides 

 optimum conditions for propagation. 

17.  (12-gon)

 1. 66    2.     54 
 3. 55    4.     60 

17. The number of diagonals of a convex
deodecagon (12-gon) is 

 1. 66    2.    54 
 3. 55    4.    60 

18. , : 

,
?

 1.   1   2.     2 
 3.   3   4.     4 

18. Three boxes are coloured red, blue and green 
and so are three balls. In how many ways can 
one put the balls one in each box such that no 
ball goes into the box of its own colour? 

 1.   1   2.     2 
 3.   3   4.     4 

19.

 1. 

 2. 

 3. 

 4. 

19. Decode 

G E N T S T U
I S S O L V D
L I I S P A E
L M H T R B N
E E L B O L T
T N I Y B E S

 1. GENT STUDENTS CAUSE LITTLE  
 HEART  BURNS 

 2. STUDENTS  ARE  INTELLIGENT  
 BUT PROBLEM  IS  NOT  SOLVABLE 

 3. THIS  PROBLEM  IS  UNSOLVABLE  
 BY ANY  STUDENT 

 4. THIS  PROBLEM  IS  SOLVABLE  BY  
 INTELLIGENT  STUDENTS 

20.

 1. 19    2.     5
 3. 9    4. 9
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16.

-
?????

1. 

2.

3.

444. ..

1666666. Moooooooostsststststss IIIIIIInddnndnddndiaaaaaan ttrttt oppppppicalllllll fruit trees produce fruuuits
in AAAprpprprrpriliilililil-MMMMMMayyyyyyyyy. TThTTTT e bebest possible explanatioon
foorrrrr tthththtthhhhiisisisiss is 
1. opooppoopoptittititimmmummm waaaaaater aaavaaa ailability for fruit 

pppppprooroorooroodudududuuctcccc ioioioioioion. 
2. thththththhthhhe e e eeeee hehhhh aataaaa aaaaallowwwwws ss quuuuuicii ker ripening of fff frffrrffrfrrruuuuiiuuu t. 
3. annaanana imiimimimimimmmalllss sss hhhahhhahave nnnoooooo othehhehhher source of fofooofofofoododddodddd iin 

sssssummummumummummerrr.r. 
4444444... ththththththththhe ee eee e e imimimimmmpeendndndndndiiniiniinining monsooooonnn nn prprpprrovoovvovidididddidesseseees 
 optpppp immimmmmimmmumuumuumuum ccccconnnnnnoo didd tions for pprpprprprprprpprp ooooopopopopopo aaaagaggagagagag taaaataaaa iiooooon.nnnn.n.nnn.  

17.  (1222212122-g-ggggonononnnonono )))

1. 666    2.22     555544 444444
3. 55    4.44     66000 00

17. The number ooofff ffff diagonals of a convex
deodecagon (12-gggononooonn)))))) isiisisss  
1. 66    2.22.222.    54 
3. 55    444.44.    6066606060 

18

19191119999...

 1. 

 2. 

 3. . . 

44444. 

19. Decoodeddedddeee  

G E N T SSSS TTTTTT U
I S S OOO LLLLL VVVVVVVV D
L II I S PP AAAAAAA E
L MM H TTTTTT R BBBBBB NNNNNN
EEEEEE EEEEE L BBBB OOO LLLLLLL TTTTT
TTTTT N I YYYYYY BBBBBBBB EEEEE SSSSS

11111111111.. GEGEGEGEGEGGEGEGEEEGGG NNTNTNTNNTNTNTNTNNTN  STUDENTNTTNTNNTN S S SS S CAAAAUUSUSUSUSSUSUUSE EE EEEE LIIITTTTTTTTTTTT LLLELL  
HHHHHHEAEAAEEEE RTRTRTRTRTRTT  BUBBB RNRNRNRNNSSSSSS

 2. STUDDDENENEENEENENNNTTTSTTSS  ARARRARARAA E IIIIIINTNTNTNTNNTNTNTELELELELLELELLIILIIIIIGEGGEGEGEEGEGEGENT  
BBBBBBBBBBBBUTUUUUU  PROROOROOROOOOBBLLBLLBLB EMEEMM  ISIISIISSSSSI   NONNONONONNNOT TT T T SSSSSOOLOOOOO VABLE

333333333. THTHTHHTHHHTHTHTHISISSSIS  RPRPRPRRRROOBOO LELELELEEELEEMMMMMMMMM IIIISSSS UUUUUNSNSNSNSNNNSN OOLOOOO VABLE 
BBBBBBBYYY Y ANNANANANANAAA Y SSSSTUTUTUTUTUTUUTUUDEDEDEDDEDDDD NNTNTNTNTNNT 

444444.. TTTHTT IS  PROBOBBOBBBLELELELELEELELL MMMMMM IIIISSSSS SSOLVABLE  BY
 INTELLIGENTNTNTNNTTT  STSSTSSTTTTTUUUDUUU ENTS 

2022020200222020....
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20. The missing number is 

1. 19  2.    5
 3. 9    4.    9

Hkkx \PART 'B'

21. A, 2

,  A

:

1. - 2

2.   -  3 

3. -  4 

4. 2 : 2

21. Let A be a real  matrix of rank 2. Then 
the rank of , where  denotes the 
transpose A, is: 

 1.  exactly 2 
 2.  exactly 3 
 3. exactly 4 
 4. at most 2 but not necessarily 2 

22. ,

 1.  

 2. 

3.

 4. 

22. Consider the quadratic form ,
where 

 Then 
 1.   has rank .
 2.  for some invertible 

 real matrix .
 3.  for some 

 invertible  real matrix .
 4.   for some 

 invertible  real matrix .

23. S p

,

,   
 1.  S = {31}  2.   S = {31, 59}  

 3.  S= {7,13,59}  4.   S

23. Let S denote the set of all the prime numbers 
p with the property that the matrix 

 has an inverse in the field .  Then     

 1.  S = {31}  2.   S = {31, 59}  
 3.  S= {7,13,59}  4.   S is infinite 

24. A  5  5   , 15 

, 2 3 A

, 2

, A : 
 1.  0   2.  24  
 3.  120    4.  180 

24. If A  is a 5  5   real matrix with trace 15 and 
if 2 and 3 are eigenvalues of A, each with 
algebraic multiplicity 2, then the determinant 
of A is equal to  

 1.  0   2.  24  
 3.  120    4.  180 

UNIT 1 
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1. 19  2.     55555
3. 9   444.    999999

HkHHkkHHkkkkkkkkkkkkxxxxkkxxx \\\\\\PPPPPPPAAAAARRRRRRRRRRRTTT ''''''''BBBBBBBBBBBB''''''

21. A,A,A,,AAAAA, 2222

,, AAAAAAA

:

11.11 - 2

2.   - 333333 

3. - 444444 

4. 22222 : 2

21111111. Leeeeeet t tttt tt A AAAA AA AA bebbbbbbbb aaaaa reeaeeee l mmmatrix of rank 2. TTTTTThhehehehh n 
the eee raararrarararar nknknknknnnknkk off f ffff , whwwhhwhwhere eee  denotes the 
trtttt anannnananspssppososososoososee ee AAA,AAAA iiiiiss:sss  
111111. eeexaxaxaxaxaactccccttlylylylylyyyy 22 
22222...  exaxaxaxacctctc ylyyy 3 
333333. exacacacacaaactlttlttlltltlt y yy yyyyy y 44 4444
4444... aaata mmosssooso ttt tt 22222222 bubbb t noonnnn t tttt necesssssarrararaarillliiililyy 22

22. ,,,,

1.  

2.

 1.   has rank .
22222.  for some invertible 

 reaeaeeaaaalll mam trix .
3333333...  for some 

iiiiinvnvnnvn ererererrerrtitititiit blblbblbblble eeee rreaeaeaeaaal l matrix .
 4.   for some 

iiiinvnnvnvnvvereeeertiiiiiblblblbbllblle e eee ee  reaeeee l mammamatrtrrrixiixix .

23. SSSSSS p

,,,

,   
 1.  SSS = {{31311311}}}}}SS 222222...   SSSSS ===== {{{{{{{{{33331333 , 55959595959}  SSSS

 3.  S= {7{{{7{7{77,1,, 3,599}}}  4...   SS SSSSSS

23. Let S denote thhhhhe eee set ofoo  all thhhehhhh  priiiimemeememmemme nnnumummmbebebebeb rsS
pppp wwwwwith the propeerrty tttttthat theee eee mmmam trriiiix 

hhhhhasas aaaan nn n ininnnveveeveeveveevvversrrrrrr e in the fieieeielddddd . TTTTTTTTheeeeenn nnn    

11111.  SSSSS ====== {{{{{{{{{{31313133313113133113 }}}}}  2. . . .   SSS SSSSSSSS = {{{{{{3111111, 59}  SSSSSSSS
333.  SSSS= {7{{{7{{7777 11,111113,333,333,,5959999999}}} 444444.   SSS SSS iiiiisss ss inninninfinite S

242442424244442444.. AAAAAAAAAA 55555  5   , 1

, 2222 3 A

,,
, A : 

1111111111... 000000   2.  24  
33333... 11112000202022     4.  180

UNIT 1 
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25. n

, n x

Pn T(p(x)) = 

p(x2) T: P2 P4

 1.   T

  (T) = 5

 2.   T

  (T) = 3

 3.  T

  (T) = 2

 4.  T

25. For a positive integer n, let Pn denote the 
vector space of polynomials in one variable x
with real coefficients and with degree n.
Consider the map T: P2 P4 defined by 
T(p(x)) = p(x2).  Then 

 1.  T is a linear transformation and dim 
 range(T) = 5. 

 2.  T is a linear transformation and dim 
 range(T) = 3. 

 3.  T is a linear transformation and dim 
 range(T) = 2. 

 4.  T is not a linear transformation. 

26. : 
, f (0) = f (1)  =  f (0) = 0

1.   f   
2.   f (0)   
3.   x (0, 1) f (x) = 0

4.   f

26. Let  be a twice continuously 
differentiable function, with  
f (0) = f (1)  =  f (0) = 0.  Then 
1. f  is the zero function.  
2. f (0) is zero. 
3. f (x) = 0 for some x (0, 1).  
4. f  never vanishes. 

27. A In n n A2 = A

, In n

- ?

 1.  (In – A)2 = In – A.

 2.   (A) = (A). 

 3.   (A) + (In – A) = n.

 4  A 1

27. Let A In be an n n matrix such that A2 = A,
where In is the identity matrix of order n.
Which of the following statements is false? 

 1.  (In – A)2 = In – A.
 2.  Trace (A) = Rank (A). 
 3.  Rank (A) + Rank (In – A) = n.
 4  The eigenvalues of A are each equal to 1. 

28. A, , 
 A 

 1.  A

 2.  

 3.  

 4.  

28. Let A be a closed subset of  
 Then A is 
 1.  the closure of the interior of A.
 2.  a countable set. 
 3.  a compact set. 
 4.  not open. 

29. f : [0, )  [0, )

- ?

 1.  x0 [0, ) , f(x0) = x0

 2. M > 0 x [0, )

  f(x) M , x0 [0, )

f(x0) = x0  

 3. f ,
  
 4. f

  (0, )

29. Let f : [0, )  [0, ) be a continuous 
function.  Which of the following is correct? 

 1.  There is x0 [0, ) such that f(x0) = x0.
 2.  If f(x) M for all x [0, ) for some M > 0, 

 then there exists x0 [0, ) such that  f(x0) = x0.
 3.  If f has a fixed point, then it must be unique. 
 4.   f does not have a fixed point unless it is 

 differentiable on (0, )
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1.   T

  (T) = 5TT

2.  T

  (T) = 3TT

3.  T

  (T) = 22222TT

4.  T

25. Fooooorrr r aa aaa pooooosisisiisiissititititiitit veveveveveveve intttntntegegeggggeereree  n, let Pn denote the
vevevev cttctctor ssssspapapapaaapaap cecececceecece ooooff popopopp lylylyyylylyl nomials iniiininnn ooonennnnnnee variablbbb e x
wiwiwiiwiiwitthttt rrrrreaeaeaaeaal lll ll cococooccococoeffffffffifff ciicicicic entss aaaandndndnd wwwwwititithhhhh dededddegrgg eeeeeee n.
CCCoCC nssidiidididdididdererereerer ttttttheheheee mmmmmapppp  TT::TT PP2P P4P  defefefffffinnii edededeee bbbby yyyyy
TTTTTT(TT pp(( ((((((xxxxxx((((( )))))))))))) ===== ppp((((xxxxxx(((((((( 22).).).))   ThThhThhennn  
1.  TTTTTTT iiiiiiis ssss ssss aaaaaaa linnenn aaraaaa  trarararansfofoffoff rmation and dim TTTTT

rrrranannanaaangeegegegegee(TTTTTT) ==== 5....  TT
2.  TTTTTT iiiiiis s s s a aa liiiiiiineeeeear ttttttranssffoff rmation and dim TTTTT

rrrrrranaananaannngggegg ((((T)))) = 333. TT
3..   TTTTTTTTT iiiiisss s s a llil neneenear tttttttrarrr nsffoffff rmation and dim TTTTTTTT
 rannnnngeggggg ((((((((T))))))) = 2.2.2.2. TT
4.   TTTTTTTT iiiiissss nonnnnn ttt tttt a lill nearaaraar traaaaannsnnnn formation. TTTTTTTT

26. : 
, f (0) = fffffffff ((111(1((((( )))))))  = ffffff (0( ) ))) = 0

1.   fffffff   
2.   fffffff (0(0((0(0)   
3.   xxxxxxx (0(0(0(0,,, , 1)11)1)1)1))11) ffffff (x(xx(x( )))) = 00000000

4.   f

26. Let bbbbbbeeee ee a twtwtwtwwice continuouslyylylylylyyy  
differentiable functioioioiiooon,n,n,nnn, wwwwwwwitiitiitth h  
f (0) = f (1)  =  f (0) = 0.0   ThTThTTTThhenenn 
1. f  is the zero function.  
2 f (0) is zero

where InII  is the identity matrix of order 
WhWhWWWWhWhhiciciicicch h hhhh of the following statements is false? 

 1. ((((IIIIII(((( nII –––– AAAA)))))22222 ==== InnII – A.
22222222.. TTTTTrarararaace (AAAAA(( )) )) == RaRRaRaRRaaRanknnn  (A(( ). 
33333333. RRRRRRRanaannnk kkkk kkk ((((((AAAAAAAA((((( ))))))) + RaRRaaaanknknknknnk (((((IIIIII((( nnnnIIII – A) = n.

 4  ThThThhTThe ee eeee eeieeeieigegegegegegenvnnvnvnvnvnn alallalalla uueueuees ofofffff AAAAA aaaarerrrr  each equal to 1.

28. A,AAA , 
AAAAAAA 

 1.  A

 2. 

 3. . . 

44444.  

28. LeLeLeeet t A bbbbbe eeee a aaaaa closed subset offofofofoff 
 Theenn nnnnn A A is 
 1.  the clolololoooosususs rer  of ff thththhe interiooorooo oooooof AA.AAAAAA.
 2.  a countabbbbblellele set.

33333.  a compact seteee .
 4.  not open. 

2999999. fffff : [0[0[0[000[ , , ,, ))))  [0, ))))

- ????

1111111111....   xxxxxxxxx000000 0[[0[000[0[00[0[0,,,, ) , ffff(((((fffffffff xxxxx(((( 0) = xxxxx000000

22222. MMMMMMM >> 00000MM xxxx [0[0[0[0, )

  f(ff x(( ) MMMMMMM ,,, xxxxxx000000 [0[0[0[0[000[ ,,,, )

ffffff((((ffffffffff xxx(( 000)))) ===== x0  

33333. fffff ,
  

444444444. . ffffffffff

   (0, )))))

292299929. Let f : [0, )  [0, ) be a continuous 
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30.

 1.      2.   

 3.       4.   

30.

is 

 1.      2.   

 3.         4.   

31.  (x, y)  (0,0) (x, y) 2 ,
 =  (x,y)

–  < (x, y) = (r cos , r sin )

,   

 : 2 \ {(0, 0)} 

 1.    
 2.     
 3.  ,   
 4.  ,    

31. For (x, y) 2 with (x, y)  (0,0), let  = 
(x,y) be the unique real number such that    –
<  and (x, y) = (r cos , r sin ), where 

.  Then the resulting function 
: 2 \ {(0, 0)} 

 1.  differentiable. 
 2.  continuous, but not differentiable. 
 3.  bounded, but not continuous. 
 4.  neither bounded, nor continuous.

32. -
?

 1.  

 2.  

 3.  ,
 4.  ,

32. Let .   Which of the following is 

true? 
 1.   for every .

 2.   is a bounded sequence.

 3.   as .

 4.  as .

33.

?
 1.   1   2.   2  
 3.   3     4.   4   

33. What is the total number of positive integer 
solutions to the equation 

?
 1.   1   2.   2  
 3.   3     4.   4   

34.

?
1.   0.   2.   12.   
3.   42.   4.   49. 

34. What is the cardinality of the set 

 ? 
1.   0.   2.   12.   
3.   42.   4.   49. 

35.

 1.   4.   2.   6.   
 3.   8.   4   12. 

35. A group  is generated by the elements 
with the relations 

The order of  is   
 1.   4.   2.   6.   
 3.   8.   4   12. 

UNIT 2 
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1.     2.   

3.      4444.   

30.

is 

1111.     22222...  

33....         4.   

31111111.  (x( , yyyyyy)))) (((((((((00,000 0)0)0)0)0)00 (xxxxxx( ,,,,, y) 2 ,
=== (((((((xxx((( ,y,, ))))))

– << (x( , y) = (r cos , r sinnn )

,   

 : 222222 \\\\\\ {{(000000,, 00)00)00)} 

1111.   
22222.. .     
333333. ,   
4.    ,    

31. For (((((xxxxx( , y)yy)y)y)yy) 22222 wwwwwwwwitittitittth h (x( , yyyyy)))))  (0,,0)00000000 ,, leleleleleleleeeeet ttt ======= 
(x( ,y,, ) beee tttttthehehheheee unninninnniquququqquqqquee ee e rerreerreealaaaaal nummmmbebbebbb r rr sussussuu hhchh thhahh t    –
< aaaaanddndddnn (((((xx((( , yyyyyy) ) )) )) = (((((r cos , rrrrr sisisisssinnnn )),)) wwwwwwwhehhehhhheeererrre 

... TTTTTTThehhehheh n the resulting functitititiiononoonnnn
: 2 \ {(0, 0)}
1.  differentiable. 
2.  continuous, but not diffffefefeeeeererrereeentntntntiiaiaiiaablblbbblle.e.e.ee.. 
3.  bounded, but not continuous.
4 neither bounded nor continuous

 1.   for every .

22222.  iiiiss a bounded sequence.

3333333...   as .

44444444.  asasaasasa .

33.

?
111..   11   2...  222222222 
333.   33     4.  4444   

33. WhWWhWhhhhatat iss ththththhheee e total number ooooof ffff pppopppp sisisisitittttiitiiiivevvevevevvevev iinteeegeeggeeeree  
solutititittiiononoooonnns to tthehheheeeeh eeeequq ation

???
 1.   1   2...  2222 

3333...   3     4...  4444   

343444444.

?
111.1.1111   000000.. .   2.22.2.2   111122222.   
3333.3.  444422.222.   4..   4949494999449. 

3434343344344.... WhWhhhhhhWWhWhataatatt iiis the cardrdrdrr niinnaalala ity y yyy ofofofofofofffoo tttttheheheheheheehe sssettttt 

????? 
1.1..  000000.   22.   12.   
3.   42.   4.   49.

353353535353353335....

 1.   4.   2.   6.   

UNIT 22222 
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36.

  
 1.  

 2.  ,

 3.   ,

 4.   

36. Let  be a Euclidean domain such that  is 
not a field.  Then the polynomial ring  is 
always 

 1.   a Euclidean domain. 
 2.   a principal ideal domain, but not a 

 Euclidean domain. 
 3.   a unique factorization domain, but not a 

 principal ideal domain. 
 4.   not a unique factorization domain. 

37. - ,
?

 1.   .
 2.   .
 3.   
 4.   

37. Which of the following is an irreducible 
factor of  over ?

 1.   .
 2.   .
 3.   
 4.   

38.

.

: 

 1.       2.  
 3.       4.  

38. Consider the following power series in the 
complex variable  : 

.  If  are the radii of 

convergence of  and  respectively, then  

1.       2.  
 3.       4.  

39.

= =
=

,
 1.  

 2.

 3.

4.

39. Let  be such that  
Consider the Mobius transformation 

   Define  

= =

=

 Then,  maps
 1.  
 2.
 3.
 4.

40.

,

: (

)

 1.    2.  

 3.    4.  

40. For a subset  of the topological space , let 
 denote the union of the set  and all those 

connected components of  which are 
relatively compact in  (i.e., the closure is 
compact). Then for every ,

 1.  is compact.  2.  
 3.   is connected.  4.  
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CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

3.   ,

4.  

36. Let be a Euclllclclcc ididididdeaaeaeaeaeee n dooooomammmmm innnnnn ssssssssucucucucch hh hhhhhhh thththhhhatatatata   is 
not a field..  ThTThhheenenee  theehehehee pppppppoolololooo ynynynynynynnommmmmommmiai llll riiinggngngnn  iiiiisssss s s 
always 
1.   a EuEuEuEuEuEE clllclclc iidi eaaaan nn nnn dododoomamamamaamaam iiini . 
2.   a a a a prrprprrpp iinii cipapaapaapapap llllll ididididdeaeaeaaeaallll doodoodomaamaamaininiii , but not a

EEEuucuuu lidededededededd ananannana dddddomaiaiaiiia n.n... 
3...   aaa a unnnniqiqiqqiqqqqqueueueuueuee ffffffffaaacaaa tootoootoririiizzazazz tion domain, but not a 
 priiiincnncnncncnnnn ipipipipippiipipalalalalalalalaa iidedeeded allllal ddomaiiaiaia nnnn.nnn  
444...   noonononooottt ttt aaa aaa unuununnunnuniqqqqqueueuee ffffactootootoorirr zaazaaazattiitit on domaiiiinnn.nnn. 

37777. - ,
??

1.   .
2.  ...
3. .   
4.  

37777777. Whhhhhicciciciicich hh ofoooooo tttthehehhehehe folloowiwww nggggg iiis an irreducibbbbllell  
faffffff cttcttttorororroooor ooooooff ff  oveeerrrrrr r ??????
111111..   .
22.   ..
3333333.   
4.   

38.

.

: : : : 

1.       222.22. 
3.       4. 

38 Consider the following power series in the

= =
=====

,
11111.. . .  

 2.

33333.

4.

39. Let bbbbbbbbee ssussssuchchhhchchhhhh tttttthhahahahaat tt tt  
Considdderrreeerer tttttthehehehe MMMMMMMobobooobiuuuuuus ssss trttrtrrrana sffsfsfsfsfsffororororrmamamamamamm tionnnnnn 

  DDDDDeffffe inii e eeeee  

=== ======

=

 Then,  mappsssss
 1.  

2222222....
3333.
44444444..

40040404040440400..

,,

: : : : ((((((

)))

1111...   22.  

3333.    4. 

404040444040. For a a a suuususuussubsbsbsbbsetettett    of the topological space , let
ddddddenenenene otttotototo e the union of the set  and all tho

connected components of which a
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41. 2 . . . ,

 1.  t > 0 y1(t) y2(t)

 2.  t > 1 y1(t) y2(t)

 3.  t > 0 y1(t) y2(t)

 4.  t > 1 y1(t) y2(t)

41. Consider the system of ODE in 
2,

 where     and 

  Then 

 1.  y1(t) and y2(t) are monotonically increasing 
  for t > 0. 
 2.  y1(t) and y2(t) are monotonically increasing 

 for t > 1. 
 3.  y1(t) and y2(t) are monotonically decreasing 

 for t > 0. 
 4.  y1(t) and y2(t) are monotonically decreasing 

 for t > 1. 

42. . . .
,   

1.   – y (–x)

 2.   y (– x)

 3.  – y (x)

 4.   y (x) y (– x)

42. Consider the ODE on 

 1.  – y (–x) is also a solution.  
 2.  y (– x) is also a solution. 
 3.  – y (x) is also a solution.  
 4.  y (x) y (– x) is also a solution. 

43. . . .

 1.  

 2.  , x y

   

 3 , x y

 4.  

43. The PDE 

, has 

 1.  only one particular integral. 
 2.  a particular integral which is linear in x and y.
 3.  a particular integral which is a quadratic 

polynomial in x and y.
 4.  more than one particular integral. 

44.

 1.  
 2.  .
 3.  
 4. 

44. The solution of the initial value problem 

satisfies 
 1.  
 2.  
 3.  
 4. 

45.

,

,

 1.  .

 2.  .

 3.  .

 4.  .

UNIT 3 
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1. t > 0 y1(t) yyy2((((ttttt)))))

2. t > 1 yyyy1111((((ttttt))) y2(ttt)))))))

3.  t > 0 yyyyyyy1((((t) yyyyy2(t))))))

4. t > 1 yyy11111((((((ttttt))))) yyyyyyyyy22222((t)

41. Consssssiidiideerereee  theeeeee ssssssysysysysysyy teteeemmm mm offofoffo OOOOODEDEDEDEDEDDD  in
2,,

wwwwwwhhhehhhh reeee      aaana d d dd 

 Thhhhheeen 

1.  yyyyyyyy1111((((((tttttt)))) ))) annnnnddd dddd yyyyyy2(t))))))) areeee monotonically increaaassing 
 fofofooorrrr ttttttt  rrrr > 00.0000  
2. yyyyy1111((((((ttttttt) )) ))))) annnnd yyy2(tttttt))))))) are eee monotonically increaaassing 

fffforooror ttttt > 111.tttt
3.    yyyyyyyyyy111111(((((ttttttt) )))))))) annnnnnd dd yyyyyyyy2(t)))) ara e mmmommm notonically decrrreaaaaeee sis ng 

fffffffororrrooooor ttttt >>> 000.0000  
444.  yyyyyy1((((t) )) ))))) ) aaanaa dd ddddd y22222(t) are eeeeee mooonnonon tonically deedeeedecrrrrrrreaeeaaeeee siiinnngnn  

ffffforororororo  ttttttt > 1.tttt

42. ..... ... .
,   

1.   –– yyyyy (((((–xx– )))))

2.   y (–– xxx))))

3.  – y (x( ))

4.   y (x( ) y (– xx))))

42. Consider the ODE onn nnn

1 – y (–x– ) is also a solution

 4.  

433333... The PDPDPPDPDDE E EEEE

, has

11111. oonllly ononononnnono eeeee pap rttrtrtrtrtrrticiicicccicciculuuuuu ar iiiiintnntnntntegggrar l. 
22222. aaaaa pppparaarartititiicuc lalalalllaaarr r r rr ininininii tet grrrralaalaaalaa  whihihiiichhchhchc iiis linear in x a

 3.  a parrrrtitttiticucuucc lalalalaaaar r inteeegrggrgrgg alalla wwwwwwwwwhih chchhhhhh is ssss a aaa quadratic 
polynomimimiialaaal iiiiiiinn n n x aaaandndndndnnnnn  yyyyy..

 4.  more than onenenene pppparaaa tiiiicucucucucuculalalalalalaaaar rrr rr inininininnntegrgrgrgrrrallllal.... 

444444.

 1.  
 2.  ....
 3.  

44444. 

44444 . ThTTTTTT e eee sos lution ooofff fff ththe e ee e initial vaaaaallull e e eee prprprprppp obbobobbobbblllelll mmm mm

satisffffieieieiei s s 
 1.  

222222222.  
33333333.  
44444. 

455545455..

,

,
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45. The functional 

,

 has the following extremal with  and  as 
arbitrary constants. 

 1.  .

 2.  .

 3.  .

 4.  .

46.

R(x, t, )

 1.     2.  

 3.       4.  

46. The resolvent kernel R(x, t, ) for the 
Volterra integral equation 

, is 

 1.     2.  

 3.      4.     

47. a f(x) = ax + 100 

xn+1 = f(xn) n  0   x0 = 0 

1. a = 5.   2.  a = 1.
 3.  a = 0.1.     4.  a = 10.

47. Let f(x) = ax + 100 for a .  Then the 

iteration xn+1 = f(xn) for n  0 and x0 = 0 
converges for  

 1.  a = 5.   2.  a = 1.  
 3.  a = 0.1.     4.  a = 10. 

48.

 1.    2.     

 3.      4.         

48. A force  acts on a particle with 
position vector  .  The torque of 
the force about the origin is 

 1.    2.    

 3.      4.    

49. N , : f1,

f2, , fk , k

x1, x2, , xk

k , x1, x2, , xk

,  ( ) , N+k

, xi fi + 1

 1.   : 

 2.   : 
  

 3.   : 

4.

49. A set of N observations resulted in k distinct 
values  x1, x2, , xk  with respective 

frequencies f1, f2, , fk, so that .

Another k observations resulted in 

observations  x1, x2, , xk  once each, so that 

the modified (new) sample of size N+k  has 
observation xi with frequency  fi + 1. 

 1.  The new mean is necessarily less than or 
 equal to the original mean. 

 2.  The new median is necessarily more than or 
 equal to the original median. 

 3.  The new variance is necessarily less than or      
equal to the original variance. 

4.  The new mode will be same as the original 
 mode. 

50. : , A, B, C, D, E F : 
:

BAD CAD

?

 1.      2.  

 3.       4.  

UNIT 4 
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2.  .

3.  .

4.  .

46.

R(x, t, )

1.    2.  

333.       4.   

46. TTThTT e rerr ssososossosollvlvlvlvvvlvennnnnnttt ttt kekekkk rnneleleee RRRRR(((x(( , t, ) for the
VVoVV lttltltltltereee rarararaa iiiiintnntttegeegege rrar l eeqee uaaaaattittt on 

, is 

1.     2.  

3.      4.     

77777... a f(ff x( ) = ax + 100 

xn++1++ ==== f(ff x(( n)))) n 000   x0 = 0000 

11.1111 aaa = 5.   2.222222.2..2  aaaaaaa = 111..1.1
3....  aaaaaa = 000000.11.111.1.1.. .    4. aaaaaaaa ====== 11111110000000.0..0.

7. Let fffffff(((ffffffffff xx( )) ) ) )) = axaaxaxaaxaax ++++++ 111111100 ffffforororoorr aaaa . TThen the 

iteratioioooon n xxxxxxnnnn+11 ====  fffffffff(((((ffffffffffff xxxxxx( nnnnn) ) )) ))) for nnn 000000 aaand xxxxxxxx0 == 00000000000 
convergeeeees s ssss fofofoffofooor r  
1.  a = 5.   2.  a ==== 1.1.11. 
3.  a = 0.1.     4.  a = 10. 

8.

94944494999. NNNNNNN , : f

ffffffffff22fffffffff ,,,,, ,,,, ffffkkkkffffffff , k

xxx1,,,, xxxxx2,,, ,,, xxxkkk

kkkkk , x1, xx2, , xk

,  ( ( ( ( ( ( ) , N+NN

, xxxxxiiiii fffffffffff ++++ 11111fff

 1.  : : : : 

 2.  : 
  

 3.   : 

4.

49. A set of N obserrrrvavvv tionnons resuuuuuuulteedeee iiin n nn N kkkkkkkkk ddddddiiisii tinncncncttt ttkkkk
vvavvvv llululllues  x1, x2, , xxk  wwiwwww th resssssspeeeeep ctiviviviiviveeeeek

frrrrreqe ueeeeencncncncncn ies fffffff1111ffffffffff ,,,, fff2ff ,, , fkff , so tttttthhaaaaatt .

Anothehhhhehehh rrrrr kk oooobbsbbbb ervations reeeeeresuuuuuullteddddddddd iiiiiiin nnnnkk

oboooobbobobobobbseservrrvrvrvrrvataaaattatatta ioiooooioiioonsnsnsnsnnssnsnsss  x1, x2, , xxxxxk  ooncececececcee eeeacacccaaaccachh,hhhhhhh ssssssoo o tthththtt at k

ththhtththee mooomodiddiddiiididiididid fifififififififififieeededdedeedd (new) sssamaamaammpplppp e ofofooof sssssssiziziziziiizzee ee eee NNN++++++NNNN kk  haskkkk
bbobservattatataaattioiioiiiooonnnnnn n xxxxii wwwwwwwitii h hh hh frfrfrfrreeqeqeee uencncncncnncccy yyy  ffffffffffffffff + 111111.fff

111. . .. . TTTTTTTTTTTheheheheehhe new meaaeaaeae nn isisis necccccesesessseeessasasasasaaririririrririilylylylyll llleeesee ssssss thttt an or 
eeeeeeququququququququuqquq alaaaaaaa  to ththhththtt e ororororoo iiginnalalall mmmmmmmeaeaeaaeaaeean.nnnnnn  

2.  Theeee nnnnnnewewwwww mmmmmediaaaaan nn nn n iisisiisii nnnneeceeccececcessasaasass riilylylyll  more than o
 eququuuququqqq allaalaa to the oroororrorrigigiggigigiggi iniinininininnnalalalallaala mmmmededdedede iaaiaiannn. 
33333.  The new variancncncccccee eee isssss nnnecccce essarily less than o

eqeqeqeqqqeqquauuuu l to the origigiigigg nannannaal lll l vvvav riance.
4.444.4.4.4444.  ThThThThThTTThTThThT eee e new moooomoomom dddeddede wwwwwwwiilili l be same as the original
 moddddodeeee.eee  

5000505550 : A B C D E F : 
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50. From the six letters A, B, C, D, E and F, three 
letters are chosen at random with replacement.  
What is the probability that either the word 
BAD or the word CAD can be formed from the 
chosen letters?

 1.      2.  

 3.       4.     

51. X 0

X F

-
?

1. F(x) + F(–x) = 1 x   
 2.  F(x) – F(–x) = 0 x   
 3.  F(x) + F(–x) = 1 + P(X = x) x

  
 4.  F(x) + F(– x) = 1 – P(X = – x) x

  

51. Let X be a random variable which is symmetric 
about 0.  Let F be the cumulative distribution 
function of X. Which of the following 
statements is always true? 
1. F(x) + F(–x) = 1 for all x

 2.  F(x) – F(–x) = 0 for all x

 3.  F(x) + F(–x) = 1 + P(X = x)  for all x

 4.  F(x) + F(– x) = 1 – P(X = – x)  for all x

52. Y1, Y2

–1  +1,

X1 = Y1, X2 = Y2, X3 = X2 X1, , Xn = Xn–1 Xn – 2,

 1.  

 2.  

 3.  

 4.  

52. Let Y1, Y2 be two independent random 
variables taking values –1 and +1 with 

probability    each.    Define 

X1 = Y1, X2 = Y2, X3 = X2 X1, , Xn = Xn–1 Xn – 2 

for .  Then 

 1.  

 2.  

 3.  

 4.  

53. Xi’s Xi’s ,

 0  (Xi) = 2i–1, i  1

 1. 2.  ½   
 3.    1    4.  0   

53. Let Xi’s be independent random variables such 
that Xi’s are symmetric about 0 and Var (Xi) = 
2i–1, for i  1.  Then, 

 1.  does not exist.   2.  equals ½.  
 3.  equals 1.    4.  equals 0.   

54. X1, X2, ,Xn  ( , 5 ),  > 0

X(1) = min {X1, X2, , Xn}

X(n) = max {X1, X2, , Xn}

 1.       2.  

 3.      4.  

54. Let X1, X2, ,Xn be a random sample from 

uniform ( , 5 ),  > 0.  Define X(1) = min {X1,

X2, , Xn} and X(n) = max {X1, X2, , Xn}.  

Maximum likelihood estimator of  is  

 1.       2.  

 3.      4.      

55. H0: X~ , 0 ,
H1: X~  (0, 1)  

H0 H1
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3.       4.     

51. X 0000000

XXXX F

----
?

1. F((FF xxxxxx( ))) ) ++++++ F(FF ––xxxxxxx– ) )) ))) ) = 111111 xx   
2.  FFFFFF(((FF xxxxx( )))) – FFFFFFF(((((((FFFFFFFFFF ––––xxxxxxx–––– ))))))) ==== 00 x   
33..  FFFFFF(FF x( ) )) + ++++++++ F(F(F(F(F(F(F(F(F –––xxxx– ))) ==== 111 + P(X(XXX ==== x)))))) xx

    
44444.  FFFFF((((FFFFFFFFFF xxxxxx( ) )))) + ++++ FFFF((((FF –– xxx))) === 1 – PPPPP(X(( = – x) xxx

      

51. Let XXXXX bbbbbbbeeeeeeee a rraarr nndn ommmmm vaarararariable which is symmmemetric XXXXXXX
abouoouuuttt 00000.  LLLeL tt t F bbbbbbe thhhhhhheee cumulative distribuuution F
funccnccccncctitttiitiiionononnnonoonnno oooooof X. Whhhhhhhhici h of the follolooowwwiw ng XX
stssssss atttttemememmemmmmemenneeneeennnenttstt iiiiiiiss aalaaa waysysysysy  truuuue?ee  
1.11 FFFFFF(((FFFFFF xx(( ))) ++++ ++++ FF(FF –––x– )))))) = 1 fooooorrr r rr r all l xxx

222...  F((((FF xxxxx((( ))))) –––– FFF(((FFFF –xxx– ) )))) ===== 0 for alllllllll xxxxxx

3333333.  F(FF xxxx( )))) ++++ F(((–x– ) === 111111 + P(X = x) ffffffffforoooooo  all x

4444...  FFFFFFF((FF x( ) )) +++++++ FFFFFFFFF((((((((FFFFFFFFFF –––– xxxxx) === 11 ––– P(X(( = – x)))) fffffffffororoororrorrooor aaaaaaaaaalllllllllllllllll  xxxxxxxxx

52. YYYYYYYY11111YYYYY ,, YYYYYY22222YYYYYY

–1 +++++1,11111,

X1XX  = Y1YY , X2XX  = YYYY222YYYYYY ,,,,, XXXXXX3333XXXXXX  = XXXXXXX22222XXXXXX XXXXXX1X , , XnXX = XnXX –1 XXXXXnXX – 2222– ,,,

1.  

2. 

3.

 4.  

53335353355 .. XXXXXiXX ’s’’s’sss XiXX ’s 

0000  (X(( iXX ) = 2i–ii 1, i

 1. 2.22222   ½½½½½

 3.    1   44444444....  0   

5333333. Let tt XXXXXXiiXX ’sssss b b b be indedededepeppppp ndddddddennnt t t t t raaaanddnddddn omoomomomommomomo  v v v v v araraarariabbblbb eseseses such 
thhhhhhhaataaaaa  XXXXXXiXXX ’s are symmmemmm tttrttt ic a a a abobboboooutuuuuu  0 0 0 0 0 0 a a a a a a a andnndndndndd Varrrrr ((XXXXXX(( iXX ) =
2iii–1, ffffor i  1.  Thehhheen, 

 1.  does s nonnnonnonot exxist.ttt    2... eeeeeqquqquququqququalalalals sssss s ½. 
 3.  equals 1.    4...  eqqqqqqqquauauauauu lslslsls 0.  

54. X1XX , X2XX , ,XX,, nXX  ( ,,, 55555 )),)),,,  > 0000000

X(1)XX ====== mmmmmminiiinin {{{XXXXXX1XX , XXXXXX2XX , , XnXX }

XXXXXXXXXXX(((XXXXXXXX n) ======= mmmmmmmmmaxaaxxxaxaxaxx {{{{{{XXXXXXXXXX1XX , X2XX , , XnnnnXX }}}}}

 1.       2.2.2.222    

333...    44.4444   

54455445454. LLLLeLLL t tt XXXXXXXX1XX , X2XX , ,XXXXX,, nnXX bbbbbbbbbeeee aa a rarararandndndom sample from

unifffforoooo m ( , 5 ), >>>> 000000. DDDDDDDefine X(1)XX  = min {X

XXXXXXXXXX222222XXXX ,,,, ,,, XnXX } annnd dddd d XXXXXX(((((XXXXXXXX nnn))) = max {X1XX , X2XX , , XnXX

Maxiixximumumumumumuum mmm m liliiilil keeekekkk llilihood estimator of  is  

11111.      2.  



14

 1.  

 2.   |x| > c2 , c2

, H0

 3.  |x| < c3 , c3

,  H0

 4.  |x| < c4  |x| > c5 ,
c4 c5 ,

H0

55. Consider the problem of testing H0: X~ Normal 

with mean 0 and variance   against H1: X~

Cauchy (0, 1).  Then for testing H0 against H1,
the most powerful size  test 

 1.  does not exist. 
 2.  rejects H0 if and only if |x| > c2 where c2 is 

 such that the test is of size .
 3.  rejects H0 if and only if |x| < c3 where c3 is 

 such that the test is of size .
 4.  rejects H0 if and only if |x| < c4 or 
   |x| > c5, c4 < c5 where c4 and c5 are such that 

 the test is of size  .

56. X1, X2, X3 X4

: ,

 2

, 0

, -
?

 1.  

 2.  X1, X2, X3 X4   

 3.  X1, X2, X3 X4

 4.  X1, X2, X3 X4

56. Let X1, X2, X3 and X4 be independent and 
identically distributed random variables with 
common distribution normal with mean  and 
variance 2. If the prior distribution of  is 

normal with mean 0 and variance  , then 

which of the following is true? 
 1.  The prior distribution is not a conjugate  

 prior. 
 2.  Posterior mode of  given X1, X2, X3 and X4

  is .

 3.  Posterior median of  given X1, X2, X3 and 

X4 is .

 4. Posterior variance of  given X1, X2, X3 and 

X4 is .

57. Y1, Y2, Y3 Y4
2

,
E(Y1) = 1 + 2 + 3 = E(Y2), 

E(Y3) = 1 2 = E(Y4), ,

1, 2 3

2

 1.  .  2.  .   

 3.  .    4.  .

57. Let Y1, Y2, Y3 and Y4 be uncorrelated observa-
tions with common unknown variance 2 and 
expectations given by 
E(Y1) = 1 + 2 + 3 = E(Y2), 

E(Y3) = 1 2 = E(Y4), 

 where 1, 2 and 3 are unknown parameters.  

Define  and 

.   An unbiased estimator of  
2 is

 1.  .  2.  .   

 3.  .    4.  .

58. 3 3

ith  (i =

1, 2, 3) ti

2

, - ?
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,  H0HH

4.  |xx| || | <<<<< c444 ||||x| > c55 ,,,
c4 c5 ,,,,

H0HH

55. Considerrrerrer thehheheeehe proooblbbllbllblbb ememememm ooof ffffff ttett ststtsts inininingggggg HHHHHHH0HH : X~ Normal XX

with mmmmmeaaaaaeann 0 ananananannanand ddd dd vavaaavariririrrir annnnccceecc    against H1H : X~XX

Cauucuu hyhhyyhyhh  (0,,0,0, 1111111).).).).).)   TThTTTT ennnn ffforororo  testing H0HH  against H1HH ,
thheee ee mmmom stt ppppppppoowoowowowwowowo ereerrereerfufuff l lll l siiiizzezzz   test 
111. dddddddoes ss ss nononononononon t tttt exexexeexeexe isssstt.tt  
2222.  rejeceeececcecectststsstst  HHHHHHHH00HHH  if ff ff annnnd onnnno lllylly iiiifff ff |x| > c2 wheeheeeererrrrr  ccccc222 is 
 sucuccucuuch hhhhh hh thththtthtthhatt ttttthhehhhhee tttesstttt tt is oooooff size .
3333333.  rejejejejeeje ecececeeccctststtsttss HHHHH0000HHHHHH  if f ff annnnndd ddd onnnnnlyll  if |x| < c3 where c33 is 

sssucuuuccuchhhhhh ththththththatttttt thhehhhh ttteeeseeee t issssss of size .
4. rejjejeejjjeceececeecctstt  HHHHHHH0HH iiiiiiif annananand onnnly if |x| < c4 or 
 ||xxxxxx|||| > >> ccc5, c44 < ccc5 whhhehh re c4 and c5 are suchh that 

ttttthehehhehehehe ttttteseeee t iisii  of siiiisiiize .

56666666. XXXXXX1X ,,,, X2XX , XX33XX X4XX

: : : : : : ,

 2

, 0000

, -
?????

1. 

2.  X1X , X2XX , XXXXXXX3XX XXXXXX4444XXXXXXXX   

3. X1X , X2XX , X3XX XXXXXXX4444XXX

4. X1X , X2XX , X3XX X4XX

333.  Posterior median of  given X1XX , X2XX , X3XX  and 

XXXXXXX44444XXXXXX iiiiisssss .

4444444. . PoPPPoPPoPoPooPoPoststststsstereerrior vavaaaririrrririannnanccececccece of  given X1XX , X2XX , X3XX  and

XXXXXXXXXX44444XXXXXX iiissssss .

57. YYY1YY , YYYY22YY , YYYYYY3YY YYYY44444YY

,,
E(Y1Y ) = 1 + 2 + 3333 == EEEE(YYYYYYY2222YYYYYY ),)),),))), 

E(Y3YY ) = 1111 2222 = E((((YY4YY ),),),))), ,

111, 2 3

 1.  . . 22222....  .   

 3.  .    4..  .

57. LeLLeLeLeLeeLL tt ttttt Y1YY , Y2YY , Y3YY  andd Y4YY bbbbbbbe uncooooooorrrrrrelattataat ddddded oooooobbsb erererererervaaava-
tiiiiiionsssss wiw th commmmomomm n uuuunuuu knowwwwwwn nnn nn vaaariiriirr anaa ceccececcee 2222 aaaaaanndnnnn  
exxxxxpeppepp ctatatatatttioioioioioooi nsnssssns gggggggiviivveneenennenee  by 
E(Y1YY ) = 1 + 2 + 3 = E((((YYYYY22222YY ))),))))  

EEEEEEEEEEEE(((((((((YY3YY )))))) ==== 11111 2 = E(Y4YY ),),),))  

wwheherere 11,, 22222 aaaaand 3 aarerererr uuuuunknknononnoonoownwnwnwwnnwnnwnw ppppppparrramamammeete ers. 

Define aaaaandndndnndd 

.   Annnnn uuuuunbnbnbbbnbbnbiaiiaiaiaiaiaseeeedd ddd eeseseee timator of
2 issss

11... .  . 22.  .   

333333333. .  .    4.  .

58. 33333 3
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 1.   

(BLUE)  

 2.  BLUE   BLUE

2 2/3

 3.   ti – tj, (i j, i,j = 1, 2, 3) BLUE  

   2/3

 4.   BLUE 2/6

58. Consider a randomized block design involving 
3 treatments and 3 replicates and let ti denote 
the effect of the ith treatment (i = 1, 2, 3).  If 2

denotes the variance of an observation, which 
of the following statements is true? 

 1.   The variance of the best linear unbiased  
  estimators (BLUE) of  

   and   are equal. 
 2.   The covariance between the BLUE of   

 and the BLUE of   is 
  2 2/3. 

 3.   The variance of the BLUE  of  ti – tj, (i j,
i,j = 1, 2, 3) is 2/3.

 4.   The variance of the BLUE of 
     is 2/6.

59. -

–

nth ) ,
A

- ?

 1.  ,
-

 2.  ,
-

 3.  ,

 4.  - ,

59. Let the  vector  follow an -variate 

normal distribution with mean vector 

and variance –covariance matrix  the 
nth order  identity matrix).  Also, let A be a 
symmetric matrix of order .  Which of the 
following statements is true? 

 1.   follows a central chi-square 
 distribution if and only if 

 2.   follows a central chi-square 
 distribution if and only if 

 3.  The mean of  is  where       
 denotes the trace of a square matrix. 

 4.   always has a central chi-square 
 distribution with  degrees of freedom. 

60.

,

  5x1 + 3x2  15 

     – x1 + x2  1 

  2x1 + 5x2  10. 

         x1, x2  0. 

 1.  

 2.  : 
 3.  

 4.  

60. Consider the following Linear Programming 

Problem.  Max   subject to 

  5x1 + 3x2  15 

     – x1 + x2  1 

  2x1 + 5x2  10. 

         x1, x2  0. 
 The problem 
 1.  has no feasible solution.  
 2.  has infinitely many optimal solutions. 
 3.  has a unique optimal solution.  
 4.  has an unbounded solution. 
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3.   ti – tjtt , (i j, i,j = 1, 2, 3)j BLUE  

   2/3

4.   BLLLLBLLLUEUEUEUUEU 2/6

58. Consider a randododoododd miiimimm zzed blblblblb ock kk kkkk dededdeddedded sisiiiiisignggngggg iiiiinvnvnvvvn olvinggggg 
3 treatmentsss aandddndddndn  3 rrrrepepeeppeppeppe liliillililiccacaaacatettetettes aaanaa ddddd leeeettt ttttii ddddddennnnnnottoototototeeeee 
the effectttt oooooof ff thththtt e iiithh trttrttrrreaeaeaeeaeaeeaatmtmmtmtmmmmeneneneeneeneent (((((iiii i ===== 1,,, , 2222,22 3333).  If 2

denotes sss ththhhheee ee vaaariririirianananana ceeeece oooooofff ananannn obssbsbsbsb eeervation, which 
of theeee ffolllololo llol wiwiwiiwingngngngngngnggngn ssssstaataatat tetetetet mememeem nttttsss s iiisi  true? 
1.   ThThThThhThheee vaaaaaaririrririananannana cececececcee of thththhht eeee bbbest linear unbiased 

 eeese timmamaammaatoototttoototot rsrssrsrs ((((((BLBLBLLLLBLUEUEUEUUEUE) of  
  andddddd  aaaarerrere eeeeequqqquququuala .
222..   Thhhhhhheeee eeee coococcoovavavvv riiiriirianannnancce bbbbbeeetetwewewewew en the BLUEE EEEEE offfffoff    

aandndndnnn tttttheee BBLULUUUULULUE of   is 
  2222222 22222/3/3/3/3/3/33/3...
3333333.   ThThThThThThThhT eeee vvavvv rrirrrr anannnnceeeeee of thhhhhhhe BLUE  of ti – tjtt , (i j,

i,i,,jjjjjj ===== 1, 22,22222  3) iiisiii  2222/3.
4.   ThhhThThThhhTheee eeee vaavariaana ceeeee of thhhhhhhe BLUE of 
    issssss 2/6.

59999999. -

––

nnththtt ) ,,,
AAAAAAAA

-- ?

1.  ,
--

2. ,
-

3. ,

1111. .. .   follows a central chi-square
ddddisisii trt ibibibbbbutuututututioi n if and only if 

2222222.. ...  ffffffolooloolllloolllolowswwwsswss aaaa central chi-square
dddddisiisisisistrtrtrtrribibibibbibibututuuuttion iifififff aaaaaandndndnddnd oooonly if 

333. TTTTTTTThehehhehhh mmmmmeaeaeaaean nn nnn n ofofofofofofof iiiiis  wher

dddddeenenenennnnotototooootttesssseesee ttttttttthehehehehhheheeh  traceee oooof ff a aaaa square matrix. 
 4.  aalwlllwlwwwwayysss sss hahahahahhh s a a a ccececeececcentn raall l l l chhchhhhi-ii square 

 distributututttiooiioiiooon n wiwwwww thhhhhh ddddddddegegegeegee reerererees ooooof frfrfffffrfreedom. 

60.

,,,

  5xxxxxx11111 + 3x2  15555555

      – x1 + x2  1 

  2xxxx11 + 5x2  10. 

         xx1, xxxxx222  0.

 1.  

22...  : 
3333333.  

 4...  

60. CoCCCCCooonsnsssidiiiddereeeer tttttheheheeheheehehe followingg LLLLinninnear rrr rrr r PrPrPrPrPPrrogoogogogggoggrarrrrr mmmmmmmmmmiiini g

PrPPrPrPrPrrPrPrrobbobobbbobobbobleleleleeleeeleeemmmmm.mmm.mmm.m.m   MMMaMMMMMM x   subjbjbjbjjbjbjjececeececect ttt ttt tot  

  5555x1 +++++++ 333333xxxxxxxx22222 1115 5 

      –––– x1 + x2222 11 

2222222222xxxxxxx1111 + 555555xxxxx222 110. 

         xxxx1, x2 00000. .
TTTTTThehehehehh  problem 
11.. . hhhhasaaaaa  no feasible ssssolollolololututtttioioioooioi n.  
2222222222. . hhhhhhhhhhhasasasasaaa  infinitellellyyyy yyy mamaamaaannnynn  optimal solutions. 
33.  has aaa uuuuuniiiininnn ququuquqqq eeeee opo timal solution.  
44444. hhhhhhass aaaannnnn n unbounded solution. 
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HHkkxx \PART 'C'

61.

: 
 1.       2.     
 3.      4.     

61. For , consider the series 

. Then the series 

converges for  in  
 1.       2.     
 3.      4.     

62. - ?

 1.  

  
 2. 

  
 3.  ,

.

 4. 

62. Which of the following sets are compact? 
 1.   in  

  the Euclidean topology.
 2.   in 

 the Euclidean topology. 
 3.   with product topology, where 

 has discrete topology for 
.

 4.  in the Euclidean 
 topology for some fixed positive real 
 number .

63.

  
 1.  

 2.  

: 
 3.  : 
 4.  

63. Let be continuous. Suppose that 
 for all 

.  Then, 
 1.   is discontinuous at least at one point in

.
 2.   is continuous everywhere on  but 

 not uniformly continuous on .
 3.   is uniformly continuous on .
 4.   exists. 

64.

 1. 

 2.  

    

3.

 4.  : 

64. Let  be a differentiable function 
such that  

 Then,  
 1.   maps a bounded sequence to a  

 bounded sequence. 
 2.   maps a Cauchy sequence to a  

 Cauchy sequence. 
 3.   maps a convergent sequence to a  

 convergent sequence. 
 4.   is uniformly continuous. 

65.

,

,

UNIT 1 
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61.

: 
1.       222.22.22.     
3.     444444...     

61. For ,, coccococoonsnnsnnsidididididdddeer tttthehehh ssserererre iieii s

. ThThhhThThT ennnnen tthe series 

coooonvnvnvvnvvergegeeegeg ss fofoffoffofoorrr rrrr iiiiin n  
1111111.       22222.     
3333...     4444.     

622. - ?

1.   

  
2. . 

  
3.  ,,,,

.

4444. . . 

62. Which ofofofoooof tttthehhhhhhe fffffffffolololollooo lololoooowiwiwiwiwiwingngngnnnngngn  sets ss araararaare coccoccooompmm act? 
1.  iiiiinnnnn  

 the Euclideaaaan nnnnnn totoooopopopopppp logy.
2.  iiiiiiinn n
 the Euclidean topology.yy  
3.   with product topology, whwhwwhwhwwhhereerererrre ee

h di t t l f

: 
33333. .  : 
4444444.   

6333. LeLeLeLeLeLettttttt bebeee cccccconnnnnontittinuous. Suppose tha
 for all 

. TTTTTTThhhehhh n,,, 
 1.   is diddidddisccssscononnnnnntittt nuuouououououo ss attatatat lllllllleastt aaaaat oonoooo e point in

.
 2.   is continuoouusuuus eeeeeeveevvv ryryyyryryyyyywhwwhwhhwhhwhwhererererrere e eeeee onnnnnn   but 

 not unifoooormlyyy conononooono tititittiinuunuun ouoououuuuusssssss onoonooonn  ...
 3.  iiiiis ss unununnunu ififffforrorooorrmlmm y ccocccc ntntnnntinnnnnnuououou usuussususuusus oooonnn n n ..

44..  eeexiixixixixixists. 

64.

 1. 

2222222. ...  

    

33.333.3.

444444444... .  : 

64646464644644..... LeLeLLeLLeLet ttttt t bbbeee aa a difffffffffffferererererere enennenenenentititititttiiabaaa leleelell ffffffuuunu ction
susssususuchchchchhchhchchch tttttttttthahhhhhhh t  

TTTTTTThhhehhh n,,,,n,,  
1111.  mmmmmmmaaps a boooouunuunununununnddeddededddededd d d d ddd ssess quququqq ennenencce to a  
 bounded sequeeeeencnccnncnn e..e.e.e  
2222222..   maps a Cauccccchyhyhyhyhyy sssssseeqeqeee uence to a  

CCCCCCCCCCCCaaaua chy seeseequqquqquqq enennnnnenccecec .
 3.  mmmmmmaappapaaaa ss a a a aa ccococ nvergent sequence to a 

cccconnnonononvvvvev rgent sequence.
 4.   is uniformly continuous. 
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 1.  

  
 2. 

 3.  

 4.  

65. Let  be a sequence of 
quadratic polynomials where  ,  for 
all . Let  ,  be distinct nonzero real 
numbers  such that  and

 exist.  Then, 
 1.   exists for all  .   
 2.  exists for all  . 

 3.     does not  exist.  

4.      does not exist 

66.

,

1.

2.

 3.  

 4. 

66. Let  be defined by 

.

Then,  
1.  is discrete in .
2.  The set of limit points of  is the set 

.
 3.   is connected but not path connected. 
 4.  is path connected. 

67.

 1.  

 2.  

 3.    
 4.    ,

67. Let  be given by the formula  

.
 Then,  
 1.  is discontinuous at .
 2.  is continuous at  but not 

 differentiable at .
 3.   is differentiable at .
 4.   is differentiable at   and the 

 derivative  is invertible. 

68.

 1.  

 2.  : 
 3.  

 4.  

68. Let .
Define   by 

. Then,  

 1.  the determinant of the Jacobian of 
 does not vanish on .

 2.   is infinitely differentiable on .
 3.   is one to one. 
 4.  .

69. ,

,
?

 1.  
 2.  
 3.  
 4.  

69. Let  be the function 
. Then for which 

of the open subsets   of   given below, 
restricted to  admits an inverse?  
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4. 

65. Let  be ee a seseseseseseseququuququuqquqq enenenenennnne ccececeecece ooooof 
quadratic polyyynonononnnn miimimimm aala s whwhwww ereeeeee   ,,,,,  for 
all . LeLeLet t  , bbbbbbbbeee didddidddisttttttinininiininniincttttt nonnonnoo zeeeezzzeroro reaaaaaallll
numberss ssucuccuu hh thhhhatataatatataa  aaaaaandddddndndn

eeexiixiix stststsstst.. TTTTTheehehehehen,nn,n  
1.  eeeeexixx sttststts ss s fofofofooforrr r all  .   
2. eeeexixiixisssts for all  . 

33333.     doeeoeoeoesssss nonnnnnonott eeeeeeexixixixxiiststsstst. ..  

4.4.4.4.4      does not exxxxxisiiiisi t t

6666666.

,,,,

1.

2.

333333...  

444444.

66. Let ttttt bbbbbbbeeeeee defiifiiinenennn dd dd d byyybb  

.....

Then,  
1.  is disccccrerr tetetetee iiiin nnn ..
2.  The set offff llllimmimimmmitiitiittt pppp iioints of  is the set 

.
3.   is connected bubbuuuuttt ttt nonoonnn ttt t papappapaath conneneneneneeeneectcttctctcctededededdededed...
4.  is path connected. 

67

.
TTTTThehehhennnnn,n  

 1.  isisisis ddddddddisiiiiscooontntntntntinii uous at .
222222...  isiiisssi ccccontiiiinununuuuuououo sssss ataaa   but not 

ddddddddififiiffefeeeefererereerr ntntnttnntnttiaiiiii blbb e atatatattt .
3333.   issss ss diididdid fffffffffffffferererererererennnntitititt ababaabaable aaaaat ttttt .
44444...  iiiisss ss didd fffffffererererrererrenenenneneeneenttittitititiiababbaa leeee aat   and the 

dderrrivivivvvattaaa ivivivivive e ee iiiisssss invevvevveeerttttibibibiibibible. 

68.

11111111.  

 2.  : 
 3.  

 4.  

68. LeLLeLLeeeet .
DeDeDeDDD fiffiffffine     bbyb  

... Thhhhhhhenenenennnennn, ,,  

111111. tttthehhheeheheh dddddeteeetttteterrererererreerermimm nant of ththhtht e ee JJaJ cocococoocococobibbibbbbiianannanannnnanan of fff ff 
ddddddddddoeooeoeoeoeoeoeoeoeoessss sss s nnonoononnnonoonnonottt ttt vanish ooonnn nn .

22222.  iiiisssssss ininiii fifiininininiteteteteeelyl dddifififii fefeefeeferer ntttttttiaiiaaiaiaiaiablblblblbblblee eeeeee oonoo  .
 3.   is one totototooo ooonnne. 

4444444.  .

699... ,

,

111.  
 2.  
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 1.  

 2.  

 3.  

 4.  

70.

:   
- ?

 1.  

 2.  

 3.  ,

 4.  .

70. Let  and  be positive real numbers. Define  

 Then for any compactly supported continuous 
function on  which of the following are 
correct? 

 1.  

 2.  

 3.  ,  for  

 some .

 4.  .

71.

-
1.

,
2. [0, ) , : 

,

 3. [0, ) , : 
,

 4. 

  
: 

71. Consider all sequences  of real valued 
continuous functions on . Identify which 
of the following statements are correct. 

 1.  If   converges to  pointwise on ,
 then 

 2.  If   converges to  uniformly on ,
 then 

 3.  If   converges to  uniformly on [0, ),  
 then  is continuous on 

 4. There exists a sequence of continuous 
 functions  on  such that 
 converges to  uniformly on    but 

72.

  
,

 1.    2.  

 3.    4.  

72. Let  be the vector space of polynomials over 
 of degree less than or equal to . For 

 in , define a 
linear transformation  by 

. Then 
 1.    is one to one. 2.   is onto. 
 3.    is invertible. 4.  det 

73. ,

 1.  
 2.  
 3.  

 4.  
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70.

: : : :   
---- ????

1. 

2.  

33333. ,

444444.  .

7000000. Leeeeeetttt tt aaaaaaandnndndndnd bbbbbbe ppopopopop sitiiiiiivvevvv  real numbers. Defiinine  

Theheheeehhehhennnnn nn n fofofofoofofofof r aaanaananyyy yyyyy commmpmmm accctlttt y supported contininnnuuuou us 
funcncncnnccctititittionoononoooonon ooononnoo wwwwwhichchcch of the followinnnng gg aaare
cocc rrrrrrrr eece t?t?t?t????? 
111111.  

222222.    

3.   , fffor 

 somoommoomme eeeee ...

4.  .

71.

-
1.

71. CoCC nsnnnsssididididereee aaallllllllll sssequences  of real valued 
cccocooooccoc ntnnntntnnnn ininininnuou us fffffunuununnnctctttctioiioiioooonsn  on . Identify whi
ofooffofofofoo tttthehhehhhe ffffffffololololololo lollololoolooowiwwww ng ssssstatatattatetteeeet memmmmm nts are correct. 
1. IIIIff fff  ccccccoononnonoo vvvevevv rgggges ttttto oooo ppppointwise on 

ttttthehehheheen nnnnn 
 2.  If ff  ccccconooo vev rggessesese tttttooo o  uniniinnnniifoffofofoormrrrrrrmly on

 then
 3.  If   conveveeerrgrrgggeseseeses ttto o oo oo uuuuuuninininnininiifofffff rmmmmmmlyyylyyy on [0, 

 then  is continnnuouuuuu uuusuu ooooonnn nnn 
 4. ThThhThhhheeeerere ee exeexexisiisissiststt  a seeeqee uuueuu ncncnncce ofofofofofofoffo cconononnonnontit nuuuuuouuuuuus 

 funnnununnunctions ooooonn ssssucucucucuch hh hhh tthttt attttt 
ccoonoo verges to uuuuuunifoorrrmrmrmrmrmlylllll oooooooonnnnnnn    bbubbbbb t 

72.

    
,

 1.    2.  

33333333.   44444...  

727222727 . Let bbbbbbbe ee ththtthhthhhhe eeee veveevevevecttttoooroor sssssssppaceeeee oooooof fff popopopoppoolyllyyyynnonnnommimmm als ov
ooooooof fff ff degreeee llllessssss thanaanananannan ooooooorrr rr eqeeqeeqquuauu l ll to . Fo

iiiiinnn nnn , define
linearraraaraa ttttraraanssnssnsnnnn fffoff rmatatatattatioiioiioiooionn nnn  by 

.. ThhThT en 
 1.    is one to onenneneee. 2.   is onto. 

3333333333...    is invertibleeleelel . 4.  det

73737337 . ,
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73. Let  and  be two subsets of  and 
be a function. Then, 

 1.  
 2.  
 3.  
 4.  If  is open and  is closed then 

 is 
 neither open nor closed. 

74.

,

 1. 
 2. 
 3.
 4. 

74. Let  be a finite dimensional vector space 
over . Let  be a linear 
transformation such that 

. Then,   
 1. 
 2. 
 3.
 4. 

75. , ,
 1.  

 2.  

 3.  

 4.  

75. Let  and  be  matrices over . Then, 
 1.   and  always have the same set of 

 eigenvalues.  
 2.  If  and  have the same set of 

 eigenvalues then 
 3.  If  exists then  and  are similar. 
 4.  The rank of  is always the same as the 

 rank of .

76.

 1.   

 2.  ,
,

 3.  

,
 4.  ,

76. Let   be an   real matrix and 
with .

 1.  The set of all real solutions of  
 is a vector space. 

 2.  If   and   are  two solutions of ,
 then  is also a solution of 

  for any .
 3.  For any two solutions  and   of 

, the linear combination 
    is also a solution of 

  only when .
 4.  If rank of  is ,  then  has at 

 most one solution.  

77.

 1.  

 2.  

 3.  ,

 4. : 
,

77. Let   be an  matrix over  such that 
every nonzero vector of  is an eigenvector 
of . Then 

 1.  All eigenvalues of  are equal.   
 2.  All eigenvalues of  are distinct. 
 3.     for some ,  where  is the 

 identity matrix. 
 4.  If  and  denote the characteristic 

 polynomial and the  minimal polynomial 
 respectively, then  .
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iiis ssss 
neither open nor closed. 

74.

,

1. 
2. 
3.
4. . . 

74. LeLeLLeLet bbbbbbbbeeeeee aa a a ffifififf nininiteteee ddddimmmmenenenee siisiioonooo al vector spsspspspppaccccee e 
oovooo errrr .. LeLeLeLLLet bbbbbe a linear 
tttrtt annnnnnsfsfsfsfsforoooo mamm titititititionnn suucuu h ththhhthat 

. ThThThTThhen,,, ,,  
1. 
2..
3..
4. 

75555555. ,,,, ,,,,,
1111111. 

2222222.  

3. 

4. 

75. Let  and  be  matrices over ... ThTTThTThen, ,,
1.   and  alwayyyysss sss hahaaavevevvvvee the same eeee sesesesseesettt t t ofofofofofofffoff 
 eigenvalues.  
2.  If  and  have the same sssseteteeetett ooooof 

eigenvalues then

 3.  

,
4444444...  ,

76. Let   bebebbee aannnn   rerrerer alalalalal matataaattriixxxxxxx and 
with .

 1.  The set of alallall l l rerealaa sssollololololo ututuutututtutioioiioiiooioonsnsnnsnn  off f fff  
 is a vectctctcccctorororrr spapaapaapacececececcece..

 2.  If fff    aa dddnd   araarararreeeeeeee ttttwowwowow  sollololollututuututututu ioioiiioioionnsnsnnss of ffff ,
ttttheeeeheennnn iiss s allalalallsossosoososososso aaaaaa sssssolooooo utttttioiiiii nnn nn of 

  for anananannyy yy yy ...
333.  Foooro  any two solllllutionssss aaandndddd   ofofofofoof 

, the linear commmmmmbibiiiiiiiinannnann tititittit onnononoononon 
    is also aaaaa soolooooo utttttiooiiiioiooooionnnn n n oofoo  

  ono lllylylyyy wwwhen ...
 4.  If rankkk ooooof fff ff f  is ,,,,  then hhhhhasasasa  at

 most one soooooolulll tionnnnn.  

77777 .

11111111...  

22222. 

3333333..  ,

44444.. : 
,

77. LeLeLeLeLeL ttttt   bebeebe aaaaaannn  matrix over  such that 
evvevveveve ereee y nonzero vector of  is an eigenvector

f Th
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78.

 1.  

 2.  

 3.  

 4. 

78. Consider the matrices  and 

. Then  

 1.   and  are similar over the field of 
 rational numbers .

 2.   is diagonalizable over the field of 
 rational numbers .

 3.   is the Jordan canonical form of .
 4.  The minimal polynomial and the 

 characteristic polynomial of  are the 
 same  

79. an, {1,2, ,n}

-
:

 1.  a5 = 50   2.  a4 = 14   
 3.  a5 = 40     4.  a4 = 11  

79. Let an denote the number of those 

permutations  on {1,2, ,n} such that  is a 

product of exactly two disjoint cycles.  Then: 
1. a5 = 50   2.  a4 = 14   

 3.  a5 = 40    4.  a4 = 11  

80.

-   
?

 and 

 1.    2.     
 3.  4.

80. Which of the following intervals contains an 
integer satisfying the following three 
congruences: 

 and 

 1.    2.     
 3.    4.     

81. G 60

 1.  G : -5 

 2.  G -3 

 3.  G , 6 ,
 4.  G , 2 ,

81. Let G be a simple group of order 60.  Then 
 1.  G has six Sylow-5 subgroups  
 2.  G has four Sylow-3 subgroups. 
 3.  G has a cyclic subgroup of order 6.  
 4.  G has a unique element of order 2. 

82.

 1.  -
 2.  

 3.  

 4.  ,
, : f

 f(0)·g(0) = 0

82. Let  denote the quotient ring .
Then 

 1.  There are exactly three distinct proper  
 ideals in .

 2.  There is only one prime ideal in .
 3.   is an integral domain. 
 4.  Let be in  such that  in 

 Here  and  denote the image of f  and 
 respectively in . Then f(0)·g(0) = 0. 

83. - ?

 1. 3

 2.  
 3.   

 4.    2 
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3.  

4.

78. Consider thehee mmmattatatataaa riceeeessssss aaaaandnddndnndnd 

. ThThhThhTThheeenee  

1111.  anddndndndd aaaaaaarrerrrre ssssimimimimmi ililiiliii ar over r thhhthhttheeee fifiiieleeeeelelleldd dddd of 
ratioiooiooioi nanaanannanan l lll nunnnunnnn mmbmmm eeeree s ...

22222. iiiiiiissssss dididiidiid agagaagaga onononnonallllla iizi abbbbblllele ooooovver the field ofofofoof 
rrrratatatataatattioioiioioooi nananannaal nnunununn mmmbmmm erererrs .

333. iiiiiiisss sssss ththtththtthe JoJJoJoJoJoorrdrrrr anananan canananananonical form of .
4. TTTTTTheheheheehehehh mmmmmminnnnnnimmmmmalllll polyyynyyyy omial and the 

cchahahahahhhaarrararrraractttttteererererriiisiiiii ticcc ccc pollyllynomial of  are the 
ssssssamaamaamamamammeeeee  

79. an, {1{{{{ ,2,2222, ,n}

---
:::

1.  aaaaa555 ==== 50 00000   2.  a4 = 111144   
3.  a5 === 4444440 000     4.44   a4 ====== 11111111   

79. Let an dddddeneeneeenotottotte e e ee thhhhhhhe eeeee numbmbmbbberereee oooooofff f those 

permutationssss ooooooon nnnn {1{{11{1{1 22,2, ,n} such thahahahhattt t iiiiss ss s a aa 

product of exacttlyllyllyyy twowowowoo disjoint cyclesssss.. TTTTTTThehehhehen:nn::  
1. a5 = 50   2.222   a4 = 14 44 444444   
3.  a5 = 40   44444.  aa44 ==== 1111  

80

81111. GGGGG 60

1111111. .  GGGGGG : -5-5-55-55 

22222222.. ... GGGGGGGG -33333 

333333. GGGGGG , 66666666 ,
 4.  GGGGGG , 2 ,

81. Let G be a simpmmpmpmpmpplelee gggrooouppuppuppupup ooooof ffff f ooorooo deer r r r 6066060660000.  Then G
 1.  G has six Syllowoowwowowww-5-5-55-55 subbbububbubbububgrgrgrggrgrgg ouououoouououpspppp  G
 2.  G hhassasaasasas ffffffouououurrrrr SySySSySSyyloll www-w-ww 333333 subgbbgbgbgbgbgbgggrooorororoupupupuppuu s. G
 3.  GGGGGG hhhhhaaasaa  a cycycycyclil c sssusss bgbgbbggggroooooupupuppup oooooooffffff ororoororordedddddddd r 66.6666  G

44444.  GGGGG hhas a uniquuuue eeleeeee emmmmenennenennt ttt off ooooooordrrdrdrdrdrdr ereeer 2. GGGGGG

82.

 1.  -
 2.  

3333. ... 

444444.  ,
, : fffffff

 f(00000)·ff gggg(0) =

822828282882.. LeLet t dddddenennnnnototototototte eee the quuquuuootootieieieeieii nt rrrrrriniiinninnng gg g ggg .
Then 
111111111. TTTTTTTThehhehehhehehhh re are eeeeeexxxaxxaactctctllyl ttthrhhrhrhrhrhhreeeeeeeeeee dddddddisiiisisisi tit ncncncnct t t pprpp oper 

iiiiiiiiiiidedededdededdeededeaaalaaaaaa s s ininininni  .
 2. TTTTTTThehehehhh reeee iiiiiisss onlyyyy oooooonenenneneene pppppririiririmemmemmeme iiiiiiiddeeedeaal in .

33...  iiiis an integrarararaaalll lll ll doddododoodod mamammamainininin..
 4.  Let be in sssssuuucuuuuu h that  in

HHHHHHHHHHeree e  and ddddennnennene oto e the image of fff and f
respeeepeepepp cttctctcc iivivvellleleee yy y iin . Then f(0)·ff g(0) = 0. 

8333838883. - ?

UUNUNUUUU ITITTTTTTT 22222222 
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83. Which of the following quotient rings are
fields? 

 1.  where  is the 
 finite field with 3 elements. 

 2.  
 3.  
 4.     where  is the 

 finite field with 2 elements. 

84.

 1.    2.  
 3.     4.  L = K 

84. Let .

 Let  and let . Then 
 1.    2.  
 3.     4.  L = K 

85. - / / ?

 1.  

 2.  

 3.  

 4.

85. Which of the following statements is/are true? 
 1.  There exists a continuous map 

 such that .
 2.  There exists a continuous map 

 such that .
 3.  There exists a continuous map 

 such that  
.

 4.  There exists a continuous map  
   .

86.

,
H(

 H(

 1.  

 2.  

 3. 

4.

86.  denote the vector space of 
continuous complex valued functions on 
and H(  denote the vector space of entire 
functions. For any function in  or 
H( , and for any compact subset  of ,
define  

 Then 
 1.  is a norm on  for every compact 

.
 2.  is a norm on  for every 

 compact .
 3.  is a norm on  for every compact 

 with non-empty interior. 
 4. is a norm on  for every compact 

 with non-empty  interior. 

87.

- /
?

 1.   A : f(z)

{pn(z)}

 2.   A : f(z)

  
{rn(z)} ,

,
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 finite field with 2 elements. 

84.

1.    2.2.2222  
3.     4. LLLL ==== KKKKK 

84. Let .

Letetetetee  andndndndnd llllleet . Then 
1111.    2.2.222. 
3333...    4444.  L = KKKKK  

855. - / / ?

1.  

2. . 

3.   

44444.

85. WhWhWhWhWhhicicccccch h ofofofoffoff ttttthehhhehhehehh fffffolooo looowiwiwiiiwwwingnngnnngg ssstatatatttt teteeeemememememmm ntntnnnts iiiiis/are truuuuue?e?e?e?? 
1. TTTTTTTheheeheeh rerrr eeeeeexixixixix sststs s ss ss a aaaaa contntnntttininni uouououuuouous mapppppppp  
 succccch h hh thththththatttt .
2.  Thererereeee eexixxxxxxisttttttssssss ss aaa a cococcocontntntntttntntiniiininnuoussss mmmmapapapp 
 such thhhhatatata  ....
3.  There existststtts sss a aaaa cocccc nttinuous map 

 such that  
.

4.  There exists a continuooouususuuuuss mmmmapaapappp  
  .

 1.  

 2.  

33333. 

4.

86. dddddeneeee ottttee e eee thhttt e veeveev ctctctcttor ssppppapppp ce o
contnttntntnn iniiniinuooouououuu uuuus cccccomoooomplllllllexeeee vvalalaaaa ueeeeed dddddddd fufufufufuunnncnnnnnctiiioonooo sss ss s on 
anananana d d HHH(HHHH  denototottte the vvevevveev ctcccc orr sssssssspapapappppapap cecc oooof f entir
ffuffufunccttittt ons. For aaaaaannynynynnny funnnnnnnctttttctioi n n n ini  o
HHH(HHHH , and for any compppppppaccccct sususuusubbsbsbsbsbsbsetetee  oooooof 
deeeefif nen  

 Then 
 1.  is a noroororrrrm onnnnn fffforrrrrr eveveveveeeeryyrryryyryryryy cccccommmmpaaaact

.
222.  is a norrrrrmm m onnononoo  fffffoorooo eeevevevevvvveryrryryyryy 
 comomomoommmpappapappaactccttt  .

 3.  issis aaaaa nnnnnorm on fforrrrr eeeeeeeeveveveveveryrrryyryyrryy comomomommo ppac
wwwwwwwwith non-emmmmptptpttyy yy innnnnteteetteriririirirriorororoorroor.. 

444444444... isisisisiis aaaaaa norm on fffforoororr eeeeevevvvvveryyyyy cccomomomomo pac
wwwwwwwitititi h nonn-nnn emmmmemempttty y yy y yy yyy iiiiiintntntntnttn errerereeerriioiiiii r.r.r.r  

87877877778777.

- /
?

1111. ...   A AAA AAAAAA : f(ff

{p{ n(z(( )}
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 3.  A : f(z)

{pn(z)}

 4.  A : f(z)

  
{rn(z)} ,

,

87. Consider the function  on the 

annulus .  Which of 

the following is/are true? 
 1.  There is a sequence {pn(z)} of polynomials 

that approximate f(z) uniformly on compact 
subsets of A. 

 2.  There is a sequence {rn(z)} of rational 
 functions, whose poles are contained in   

   and which approximates  uniformly 
on compact subsets of A.

 3.  No sequence {pn(z)} of  polynomials 
 approximate f(z) uniformly on compact 
 subsets of A.

 4.  No sequence {rn(z)} of rational  functions 
 whose poles are contained in 
 approximate  f(z) uniformly on compact 
 subsets of A.

88.

 1.   f

 2.   f   
 3.   f : 

 4.   f

88. Let  for all  such that 

. Then 
 1.   f  is meromorphic . 
 2.   the only singularities of f are poles. 
 3.   f  has infinitely many poles on the 

 imaginary axis. 
 4.   Each pole of f is simple. 

89.

-

 1. 
 2.  
 3.  
 4. 

89. For , let  be the group of units 
of .  Which of the following groups 
are cyclic? 
1.

 2. 
 3.  
 4. 

90.

: 
 1.  

 2.  

 3.  

 4.  4,

4,

  .

90. Let be an analytic function in .  Then is
constant if the zero set of contains the 
sequence 

 1.  

 2.  

 3.  

 4.   if 4 does not divide  and

         if 4 divides 

91.
– u  (x) = 2u(x) ; x  (0, 1) 
u(0) = u(1) = 0. 

u u [0, 1] ,

 1.  

 2.  

 3.  

 4.  
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{rnrr (z(( )} ,

,

87. Consider the functtttioiooii n oooooooon nnnnnnnnn thtththththhhee eeee

annulus . WWWWWhihihiiichchchhcch ooooooffffff 

the followwwwiinininggg g iis/aaarereererrere tttttrrurrr e?????  
1.  Theeeerererererrr iiiisss s a seseseququququqq enenenenncecceccec {{{{pp{{ nnnnn((((zzzz(((((((( )}))})})}} ooooofff f polynomials

thhhhatataaa aaaaappp roooooroxiixixixxxxiimamamaaaatetetettete ffffff((ff zzzzz(( ))) )) ununnnnnnifififififi ormly on compact 
sssususs bbsbsbbb ets s s s offffo AAAAAAAAA. 

2... TTTTThhehh reeee iiiisss s a a a aaa sesesesesesess quuuuuq enenenccecccc  {rnrr (z(( )} of rational 
ffffunctctctctctcttioiooioioiioonsnsnsnssnsnn ,,, whwhwhhhosssseee e poles ss ararraraareeeee cccontntnnnttttaiaaaaiaiinennnnenneed dddd innnnnnnn   

  aaaanddndnddnndndnndnd wwwhhhihh chchhchchc  appppppppprrroxixiixixix mmmates  unnin ffoormrmrmrrmrmly 
onnn cccccccommomommomoommpapppaaacctctccc ssssubbssesesss tss oooof A.

33333. NNNNNNNNo oo seeeesseseeqquqquq eeene cccec {{{{{pppp{{{{ n(zzzzz(( ))}))))  of  polynomialslsllssss 
aaaaaaappppppppppprorooorororoooxiiimammamamamm tttett ffffff(fffffff z(( ) uuunuuuu iformly on compacttt 
ssssssubbbubuububbubseesesessetsss of f f fff A.

4. NNNNNNooooo o ssesssss qquququququeenenenenenenceeeee {rnrr ((zz(( )} of rational  functiooons 
wwwwwwhohhhohhohoooh ses  poolo es are cccccontained in 
aaaappppppprrorrr xximmate ff(ff z(( ) uunuuu iformly on compaccct 
sssssubbuububububsessesssesess tssssss off ffff A.

88...

111111.   fff

2.   ffffffff   
3.  fffff : : : 

4.  f

88. Let ffffforoo aaaalllllll  such thatataatatatt 

. Then 
1.  f is meromorphic . f
2.   the only singularities of fff are pololoollleseesesesss....f
3 f has infinitely many poles on thef

are cyclic?
11111.
222222. 
3333333.  
44444.. . . 

9009999000.

: : 
 1. 

 2.  

 3.  

4444444.  4,

4,

 .

90. Let bee aaaaaaaannnnn ana alytytyticiicic functioooooon iniiii  ... TTTTTTThehhhh n nn is
constant if thhhhe ee zero ssssset of cooontaiaiiiaaiaa nsnsnnss tttthehhhh  
sesesssesesequence 

 1.  

222222.  

3.  

44444444.  iiiiiiiif 4 does nootoooo ddddiivi iddddiddddeeee e aaaaaaaandnnnnnd

         if 4 dividdddddessss 

91991191911.
– uu (x( ) = 2u(x( ) ; x ((((((0,0,0,,, 111111))
uuuuuuu(0(0(0(0(0((00(00)) )) ))))) ==== u(1) = 0.  

u u [0, 1] ,

1

UNUNNUNUNNUNUNUUNNUNUNNITIITITITTITITITTT 3333 
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91. Consider the boundary value problem 
– u  (x) = 2u(x) ; x  (0, 1) 
u(0) = u(1) = 0. 

 If u and u  are continuous on [0, 1], then 
 1.  

 2.  

 3.  

 4.  

92.  for t  0 

: 
y :[0, )  [0, )

 1.  

 2.  

 3.  

 4.  

92. Let y :[0, )  [0, ) be a continuously 
differentiable function satisfying  

 for t  0. 
 Then 

 1.  

 2.  

 3.  

 4.  

93. u(t) : 
t > 0 u (t) = 

4u3/4 (t); u(0) = 0  
 1.  u(t) = 0.  

 2.  u(t) = t4.

 3.  

4.

93. Let u(t) be a continuously differentiable 
function taking nonnegative values for  
t > 0 and satisfying u (t) = 4u3/4 (t);  
u(0) = 0.  Then 

 1.  u(t) = 0.  
 2.  u(t) = t4.

 3.  

 4.  

94.

 u (x, 0) = 

 u(x, t) 

 1.  .

 2.  .

 3.  .

 4.    . 

94. Let u(x, t) satisfy the wave equation  

 u (x, 0) = 

 for some .  Then 
 1.  .

 2.  

 3.  

 4.   

95. u(x, y)  

,  y

y = 0 sin x

 1.  ,   an

bn

 2.  ,

 an bn

 3.  ,

  a1 = 1, n > 1 an = 0 n  1 

bn = 0 

 4.  , n  0 

bn= 0 an
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3.  

4. 

92. ffffffororror ttt  0 

: : : 
y :[0, ) [[[[[[00,000 ))

1. 

2. 

333.  

44... .  

9222222. Leeeeeetttt tt yyyyyyy :::[000,,, ) [[[[[[[00,0000 ) be a continuooously 
diffffferereerenenenenennentiaabaaaa leellelelelele fuuunuu ctiooon satisfying  

 for t  0.
Theh n 

1. 

2222. 

333333.  

4444444.  

93. uuuuu(((((t)) : 
t > 0 t u ((((tttt))) =====

4u3/4 (t); u(0) ==== 0 0000  
1.  u(t) = 0. 

2.  u(t) = t4tt .

3.  

949499994444...

uuuuuuu (((((xxxxx((( ,,, 0)000 =====

 u(xxxxxxxx,, ,, t)t)t)tt))) 

 1.  ...

 2.  ..

 3.  .

 4.   . 

94. LLeLLLL t u(u(u(u(x,x  t) satisfy the wavvevvve eeeeequuatattatatattioioiooioioonnnn nnn  

u (x( , 0) ==== 

ffffforo  some ..  Thehehhen 
 1.  .

222222.  

 3.  

444444444...   

9595959595959555.. u(x, y)  

, yyyyyyy

yyyyyy = 0 sisisiiisiis n nnnnn nn xxxxxxx

 1.  ,   a

bbbbbn

 2.  ,

an bn
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95. Let u(x, y) be the solution of the equation 

, which tends to zero as  y

and has the value sin x when y = 0.  Then 
 1.  ,

 where an  are  arbitrary and bn are 
 non-zero constants. 

 2.  ,

 where and an , bn are non-
 zero constants. 

 3.  ,
 where a1 =1, an = 0 for n > 1 and 

   bn = 0 for n  1. 

 4.  ,

 where  bn= 0 for n  0 and an are all 
 nonzero. 

96. . . .

:  
 1.  x-y   
 2.  xyu    
 3.  u-x   
 4.  u-y    

96. A solution of the PDE 

 represents 
 1.  an ellipse in the x-y plane.  
 2.  an ellipsoid in the xyu space. 
 3.  a parabola in the u-x plane.  
 4.  a hyperbola in the u-y plane. 

97.   
,   

 ( n) ,
 1.  ( n) J

 2.  ( n) J

 3.  ( n) J

 4.  ( n) J

97. To show the existence of a minimizer for the 

functional  for which 

there is a minimizing sequence ( n), it is 
enough to have 

 1.  ( n) is convergent and J is continuous. 
 2.  ( n) is convergent and J is differentiable. 
 3.  ( n) has a convergent subsequence and J

 is continuous. 
 4.  ( n) has a convergent subsequence and J is 

 differentiable. 

98.   

 1.  1 2.   3 

 3.  0  4.

98. Let for .  Consider 
the iteration 

 The possible limits of the iteration are  

 1.  1 2.   3 

 3.  0  4.

99. x0  0 

: 
 1.  f(x) = x2  2   
 2.  f(x) = x2  2   
 3.    
 4.  f(x) = x2 + 2

99. The iteration 

 for a given x0  0 is an instance of  
 1.  fixed point iteration for f(x) = x2  2. 

2.  Newton’s method for f(x) = x2  2. 

 3.  fixed point iteration for 

4.  Newton’s method for f(x) = x2 + 2. 

PYQ December 2015 - 23

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

2.  ,,

 where and ad nnn , bbbbn are non----
 zero constants. 
3.  ,,

where a111 ==1,1,1,1  an == 0 00000 fofofofoffof rr rr nnnn >>>>>>>>> 11 aand 
  bn = 000000 ffororroo  n 11111. 

4. ,

wwwhhehhhhh re  bbbbbbbbnnnnn==== 0000 00 for r r r nn 0 and an are all 
nnnnonzezeeezezez rorrrorrooorr . .

96. . . .

:  
1. .  xxxxxx-yyyyy-   
2. . xyxyyxyxyxyyyyuuuu    
3.  u-uuuu--u x xxx x   
4. uuuuuu-yyyyyy-    

96. AA AAAA sooooooolululululuulul tititititiionoononononon off f f f thhhhhhhhe e PDE 

reppppppreeeeeesesss ntntntnttn sssssss
1. aaaaan nnn eleleeelliipspspspsspppp eeeee iniininnn ttttthehhhh  xx--yyyyyy---- pppplalllalaane.   
2.  an eleelellilililililipsppppp oiooioioio d dd dd dd iininninininni tttttttthehhhhh  xyyuuuuuu spappapaaacecc .
3.  a parrrrababbaabaa ololoooola inininininniininin tttthehehehehhe  u-uu-u-u--uu xxxxx planannnne.e.e.ee   
4.  a hyperrrrbobobb lalalaa iiin nnn thththhthe uuuuuu---y-  plane. 

97.   
,   

 (( n) ,
1 ( ) J

 3.  (( n) has a convergent subsequence and J
iiiisssss continuous.

444444. ((((( nnnn) ) )) hahhahahah ss ss a aaa convergent subsequence and J iJ
ddddififififferentntnnttiaiiaiiaablbllblle.eee. 

989989898888...

 1.  1 2.2.222.222.  3333 

33.. . . 00  4.44444

98. LeLeLeLLet t for ..  Cooonooo ssissss d
the eee itiiii ere ationn nn

 The possiblblbllblleeeee limitssss oof the ittterrrraata iooooooonnnnnnn arararara e  

1111...  1 2...  3333 

333333..  0  44.44

9999999999999999999999. xxxxxxxxxx0000000  0 

111111.  ffffffffff((((ffffffffffff xxxxxxxxxx( ) ))) ))) ))) = x2 2222222   
2222.  fffff(fff x( ))))) ) )) ===== xx222 22222   

 3.    
 4. ffff(((((ffffffff xx(( ) = x2 + 2

999999999999999.. ThThThTTTThT e iterrrratatatata iooioioii n 
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100. 1, 2   

: 

 1.     
 2.  

 3.     

 4.  

100. Let 1, 2 be the characteristic numbers and 
 be the corresponding eigenfunctions for 

the homogeneous integral equation 

 Then 
 1.  
 2.  

 3.     

4.

101.

m ,

:

 1.  

         
 2.  

 3.  

 4

101. Consider a mass m moving in an inverse 
square central force with characteristic 
coefficient  and described by the 
Lagrangian: 

 Then 

 1.  The generalized momenta of the  
 system are   .

 2.  The Hamiltonian of the system is  

 3.  The Hamiltonian of the system is  

.

 4. The generalized momenta of the system 
 are .

102. m v

 (H) (L)

 1.  H L   
 2.  H L v

 3.  H L

 4.  H L v

102. Consider the Hamiltonian (H) and the 
Lagrangian (L) for a free particle of mass m
and velocity v.  Then 

 1.  H and L are independent of each other. 
 2. H and L are related but have different 

 dependence on v.
 3.  H and L are equal. 
 4.  Both H and L are quadratic in v.

103.

;

   
: 

,
: 

1.

 2.  

 3.  

 4.  
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1.     
2.  

3.     

4.  

00. Let 1, 2 bbbbbbbe thhhe e ee chhchchcchharararrararacacacactetetetet riiststststiciciiic nnnnnumumumumbers and 
bbbbbbbeeee tttht e cocccccoorrreessessespopopopopondndddininniniinggggg eiieieiee genfunctions for 

the hohohohohohhh mmmmommm gegegggg neneeneeneeououououououssss sss innteetetettt grgrgrallalala  equation

TTTTThen 
11111. 
2.  

3.     

4.

01111111.

mmm ,,,,,

:

1.  

       
2.  

3. 

4

44444.. ThT e generalized momenta of the syste
aaaarerrereree .

10110010101101 222222. mmmmmmmm v

(((((((((HHHHHHHHH))))HHHH (((((LL(( )

111.  HHHHHH LLLL   
 2.  H LLLLLL vv

 3.  H L

 4.  HHHHHH LLL v

1110111 2. CCoCCC nsssnsider the HHHHHHHaaamaaaaa iltooooooniiiiiianananna ((((((HHHHHH) ))) ) ananananannd dddddd thHHHHHHHH
LLaLLLL grranananaangian (L( ) for a freeeeeee ppppppartitititiiiclclccllccle ee e ooof mmmmmaasasasasass 
annnnd d velololololoocicciciccity v.  Then 

 1.  HHHHHHHHH aand HHHH L aaaarrererreree independenntnnnnn ooooooof eaaeaeaaeaeachchchcchchchch ooooooootheerererererer. 
 2. H aandndndndndndndd    H LL areee related bbbbbbbbuutuuuu hhhhhhhhhavvavavavava e e ee ee diffffffferrre

 dependencnccce ee on vvvvv....
33333. H and L are eeeequallallal.

 4.  Both H and H LLL areeeeee quadrrrrrraataaaa iiciciiic iin nnn v.

1010003333.

;

    

,
: 

UNNNNNNIT 4 
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103. Let  denote a random sample 
from a distribution having a probability 
density function  

 zero elsewhere; 
 The set 

where  is a suitably chosen real number, is a 
uniformly most powerful region for testing 

 when  
 1.   against .
 2.   against 
 3.   against 
 4.   against 

104. 3 6 -
, : ,

:
:  

 1.         2.     

 3.       4.   

104. An urn has 3 red and 6 black balls.  Balls are 
drawn at random one by one without 
replacement.  The probability that second red 
ball appears at the fifth draw is 

 1.         2.     

 3.       4.   

105. -
X,

Y X + Y = N

- ?  
 1.   X Y

         

 2.    N

 3.   N = n, X Y

 4.   N = n ,

105. A fair coin is tossed repeatedly. Let X be the 
number of Tails before the first Head occurs. 
Let Y denote the number of Tails observed 
between the occurrence of the first and the 
second Heads. Let X + Y = N.  Then, which of 
the following statements are true: 

 1.  X and Y are independent random variables with  

 2.  N has a probability mass function given by 

 3.  Given N = n, the conditional distribution  of 
X and Y are independent. 

 4.  Given N = n,

106. X1, X2, : : 
, (0, 1)

n 1

- ?

 1.  ,

 2.  

 3.  

 4.  

106. Let X1, X2,  be independent and identically 

distributed, each having a uniform 
distribution on (0, 1).  Let  for n

 1. Then, which of the following statements 
are true? 

 1.  

 2.  
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 when  
1.   against .
2.   against 
3.   againsttststs  
4.   agagagaagagagg iniininnnsttststss  

04. 3 6 -
, : : : : ,

::::
:  

11111.         2.     

333333.      4.  

0444444. Annnnnn uuuuuurnrnrnrrnnrn hhhhhasssasas 333333 redededededed anddndndndnd 6 black balls.  Ballss are 
drrawawwwwnnnnn n attttttt rrrrrrannnnddodd mm one by one wittthhout 
replplplplplaccacaaacaccememeeememeene tt.t   TThThThThe prprrprprobability that seconddd red 
baaalllllllll aaaappppppppeaars at thhhhhhe fiffftfff h draw is

1.         2.     

33333.       4.4.4    

05. -
XXXXXXX,,,XXXX

YYY X + X Y = Y N

- ??  
1.   X Y

           

101111000105555555. AA AAAA A fair coin is tossed repeatedly. Let X be tX
nunnnnunuuumbmbmbmmbmberrr ooooof fff Tails before the first Head occu
LeLLeLeLLLeeeett Y ddedededdedenononnnoteet ttttthehhh  number of Tails observ
bebebebebebeetwtwtwtwwwwtwweeeeeeeeeenn n nnnn thttt e ocooccocccccucucccc rrrrrrrreneee ce of the first and t
seseeseseseseecococooccoococondndndndnd HHHHeaeaeaaaadsdsdsddsddsd . LeL t t XXXXXX ++++ XXXX YYY = Y N.  Then, whichN
thttththhhheee ee follllllllllowowwowwowwinininiinninnng g stttttttataatttattaatta eememeemeeemennnntsttstss aaaarerere true: 

11111.  XXXXXXX andndndndd XXX YYYY arerreeeee iiiiiindndndnddnnn epenenennnennndedd ntntnt rrrrannnanndod m variables Y

 2. N has a probabaabbaabibbib liliityttyty mmmmmmmasaasasasass ss ssss s fufuffufuffuufuncnn tiititiionnnnono ggiven byN

 3. . . GGivviivvven N = N n, ththththhhe ee conddddditi ioioiiioonaaaaaaallll llll diddiddddddidid stststststtsttrirrrr buuuuuutiooonooo   o
X aand XXXX Y are inddddddependedeeeeentttntt...Y

 4.  Giveenenenenn N = N n,

106. X1, X22,,, : : : 
, (0,, , , , 1)

n 1

--- ?

111111111...  ,

 2.  

33333. .  

44444..  

101101000101 66666666666... LeLeLeLLeLLLeLL t tt ttt tt XXXXXXXX1, X2, bbbbbeeee e ininininndeddedededdd pendent and identical

didididddddid stribuuuteteteteteddd,dddd eeeeach having a unifor
didididid tsttstss iribuububububutiititttioonoo  on (0, 1).  Let  for 

 1. Then, which of the following statemen
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 3.  

 4.  

107.

,

.

, -
?

 1. 

 2.  

 3.  .

 4.  

107. Let  be a Markov chain on the state 
space  with transition 
probability given by 

.

 Then, which of the following statements are 
true?

 1.  has a unique stationary  
  distribution. 
 2.   is irreducible. 

 3.  .

 4.   is recurrent. 

108. (X,Y) , X

N(0, 1) x

E(Y | X = )= x3 , -
?

 1.   (X, Y) = 0.  

 2.   (X, Y) > 0. 

 3.   (X, Y) < 0.  

 4.  X Y

108. Suppose that (X,Y) has a joint distribution 
with the marginal distribution of X being  

N(0, 1) and E(Y | X = )= x3 for all x . Then,  

 which of the following statements are true? 
 1.  Corr (X, Y) = 0.  
 2.  Corr (X, Y) > 0. 
 3.  Corr (X, Y) < 0.  
 4.  X and Y are independent. 

109.

X Y

0 1 : ,
- X Y

?

1. (X, Y) = 0

2. aX +bY : ,
a b ,  0 a2 + b2

3. P (X  0, Y  0) = ¼. 

4.   s t

E[eitX+ isY] = E[eitX] E[eisY]

109. Suppose  is a random vector such that the 

marginal distribution of X and the marginal 
distribution of Y are the same and each is 
normally distributed with mean 0 and 
variance 1.  Then, which of the following 
conditions imply independence of X and Y?
1.  Cov (X, Y) = 0 
2. aX +bY is normally distributed with mean 0 
 and variance a2 + b2 for all real a and b.
3. P (X  0, Y  0) = ¼. 
4. E[eitX+ isY] = E[eitX] E[eisY] for all real s and t.

110.  ,

,

-
?

 1. : 

 2. 

 3. : 

 4. 

PYQ December 2015 - 26

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

..

, -
?

1. 

2.  

3.   ..

44444.  

07. LLLeLL t bbbbbbe ee ee a MMMaMMMM rkkkkkoovoo  chain on the eeee stttttaatte
ssps accccacace eee  with transitionnnnn 
probobobbbobbbabbbabaababbbililiilililllitiiiii y yy y giiigivev nn nnn by 

.

Thehehehhehheen,nn,n,n,nnn, wwwwwwwhichchcchcchchh of thhhhhhhe foooolllllll owing statementssssssss aaaaaaarrer  
trueeeee???????
111. hhhhhhhasasas a uniiiiiiququququque stsstststtataaa ionaryyy 
 didiidididid stststttststririrrriibubbubububuutiooonoo . 
22...   iss irrrerrreducible. 

3333333.  .

4.   iiiss rerrr cuuuurrrrrrrreneenenennt. 

08. ((((((XXXXXX((((((((( ,X YYYYYY))))YYYYYYYYYY ,,, XXXXXXXXXXXXX

NNNNNNN(0(0( , 1)1)1)1)1  NN xxxxx

E(Y | X =X )= xxx3 , ----
?

1.   (X(( ,XX Y) = 0.  YY

2.   (X(( ,XX Y) > 0. YY

3 (X( Y) < 0YY

XXXXXX Y

0 1111 : 
- X Y

?

1.11. (((((((XXXXXXXXXX(((((( ,XX YYYYYY) ))) = 00000YY

2. aX ++X bYbbYbbYYY : : ,
a bb ,  0 a2

3. P ((((P XXXXXXXX(((( 000000, YYYYY 00000)) ))) = ¼¼.¼¼¼¼¼  

4..   sssss t

EEE[[[[eitX+XX isY] = YY E[eeeeeeitXXX]]]]]XX E[eisisYis ]YY

109. Suuuupppppppp ose e  is a random vvvveececececectoooorrrrrr sususuusuususuuchchhcc  thhahhhh t tt tttt th

marginnininnnnalaaaaalal disstrt bibibbbutuuu ion of XXXXXX aaaaanddddddd tttt ehheheheh  maargiiginX
distributionnnn oof Y aaaaare the saaama eeeee ananannanddd d eaaachhh Y
normally distrtrtttrtributeedeee  wiittitith memememmeeeannaannanann 0 aaaan
vavavaaariance 1.  TTThT en,,,,,, whichh hhhhh ofooooo tttthehehhehhhee fffffolloooooowwiwww n
cocc ndnnnnnn itions implylyllylylly inddndddndnn ependddededd nnnncnnn e ofofofofoffoff XXXXXXXXX aaaaaandddddd XXX YYYYYY?????YYYYYY
1.111111   CoCCooCoovvvvv v (((((X(( ,,,XX YYYYYY)))) = 0 00 00YYYYYYY
2. aXaXaaXaXaXXX ++++++XXXX bYYbY iiiissss nnormally ddddddiisiiiii trtrrtrtributututututuuteddededededed wwwwwwwwwwithhhh h mmmemm anYYYYY
 and variaiaaiiaiaance a2 + b2 forororoo  alllllllll rrrrreaeaeaeeaaeeall lll aaa aaaaandnnddd b.
333.333333..3. PPPPPPPPP (((((((((PPPPP XXXXXXX(((((((( 00000000, Y  0) = ¼.¼¼.¼¼.¼¼. 
4.4 EE[[[[eeitXtXitXitXitX+++++++XXXXXXXX iiisYiiisis ]]]]] =Y E[eeitXtXXXX]]X EEEEEE[eeisY]]]]] fofofofffoofoor rr rr aalaaa l l l rreeeaalaaa  YY s and

1111111111111111000000000000.... ,,,

,

-
?

 1. : 
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110. Let  be a random sample from 
  If 

denote the ordered values of 
then which of the following statements are 
true? 

 1.  is a jointly sufficient 
 statistic for .

 2.  is a sufficient statistic for .

 3.  is a jointly sufficient statistic for 

 4.  is a sufficient statistic for 

111. : : 

, -
?

 1.  ,
  

 2.  ,
  

 3.  ,
  

 4.  ,
  

111.   are independently and 
identically distributed random variables, 

which follow . To test  vs 

 with size  consider the  

test 

   

 then, which of the following statements are 
true? 

 1.  As  power of the test converges to 

 2.  As  power of the test converges to .

 3.  As  power of the test converges to 

 4.  As  power of the test converges to 

112. R

, R   
: 

- ?

1.

2.

3.

 4.  

112. Consider a region R, which is a triangle with 
vertices , where . A 
sample of size  is selected at random from 
this region R. Denote the sample as 

. Then denoting 
 and 

,  which of the following 
statements are true?
1.  and  and independent 

2.  MLE of  is 

3.  MLE of  is 
 4.  MLE of  is 

113. : : 

 ,

,
- ?

 1.  

 2.    
 3.    
 4.  

113. Let  be independent and identically 
distributed random variables with 
distribution. Assume that  Let  be 
the MLE of . Then, which of the following 
statements are true?
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2.  is a sufficient statistic for ...

3.  is a jointly y y sususuususufffffffffff cciciicieieeieieienttntnnntnt statistic for 

4.  is a sufficientttntn ssssstttattaatiiititit stststststs iicii  fororrrr 

11. : : : : : : 

, -
?

1.  ,
  

2. ,
  

3. ,
  

4..    ,
  

11.   arrrreeeeee iniii dependndnddddndndnddndn eeneeneneneenennennntltlttllttltlltlyyyyy y y aanaaaaaaa d d dd dd dd
identicacacaaalllllllly y y y yyy diddididiistststssttsttstririirirr bbubububbub ted rar ndndndndnddommmmmmmm vvvvvvvvaraarrararrarrarrriaiaaiaiiiaiiaablblblblbblblblllbblessseseses,,, 

which follllllllllowwwwwo   . To tesessssttt tt  vs 

 wiititittth hhhhh sisissiiizezzz   consider hththhhhhe  

test 

  

- ?

1.11111.

2.2.22.222

33333.3

 4.  

1122222. Conssnsnsnsn iddidiiidderrrreere aa rrrrregeegegegion n R,RRR, wwwwhihhh chchhchcchhchh iiiis ss aaa aa aaa triaaaaanggngngngnglel  wi
veeeeveertrticcciccces , whwwhwhhhwhwhww eerereee e . 
ssasss mpppmpple of size iiiiiiiiis seleleleeeecttttttteddeddedee aaaaattt raraarrarandnn omoomomomom fro
tthththththis region R. Denotttttte e ththththe eeeeee ssasassass mppppppleeeeeeee a

. Thhhhheneneneneneneen deeneeenootoototin
aaaaaandnddndnnndndnd 

, ,  whichhhhhhhh oooooof hhththththeeeee e fofofff llowowowo in
statements arerere true?????
1.11111  and  andddd indeppeeeneee dddedd ntnttntn  

2.2   MLM E of  is sss ss 

3.3.3333..  MLLLLEE EEEEE ofoffffof  is ss s 
 4.  MLE of is 

1111111111111111333333.. : : : : 

,,,,,

,
- ?

1111. .  

2222222222. ..    
33333.    
444.  
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 1.  .
 2.   is unbiased for .
 3.   is sufficient for 
 4.   is a consistent estimator of 

114.

~N4 (O, ) ,

,
- ?

 1.  X1X2,  X2X3  X3X4

 2.  .

 3.  .

 4.  .

114. Let  random 
vector such that ~N4 (O, ) where 

 is positive definite. Then, which of the 
following statements are true? 

 1.  X1X2,  X2X3 and X3X4 have identical 
 distribution. 

 2.  .

 3.  .

 4.  .

115. ,
,

- ?

1.    
  

2.

3.

4.

115. Let  be a  random vector with 
Multivariate normal distribution with mean 
and dispersion matrix . Suppose, the 
eigenvalues of  are 

. Let   be the four 
principal components. Which of the following 
statements are correct? 
1.  The percentage of variation explained by 
 the first two components is 
2.  The percentage of variation explained by 
 the first three components is 
3.  are independent  
4.  have identical distribution. 

116. Y1, Y2, ,Yn ,
(Y1, Y2, ,Yn),

- V V

c

d

T1

T2 -
?

 1.  .

 2.  T2 =n Yi’s

 3.  Y1, Y2, ,Yn - (n  1) : 
,

 4.  Y1, Y2, ,Yn - (n  2) : 
,

116. Let Y1, Y2, ,Yn be random variables with 

common unknown mean .  The variance-
covariance matrix V of the vector (Y1,

Y2, ,Yn), is such that the inverse of V has all 

its diagonal elements equal to c and all its off-
diagonal elements equal to d.  Let T1 be the 
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~N4 (O, ) ,

,
- ?

1. XX11111XXXX22222,  X2XXXXXXX333333 XX3333XXXXXX44

2.   .

333333.  .

44444.  ..

1444444. Leeeeeetttt tt  rannnddom 
veectcttoroorrrorr ssssssucccccchh hhhhh tthtttttt attttt  ~NNN4 (O, ) where 

iiiiiiiis popooooooosisiiisitiittitittitive ddddefefefininiinininnite. Thehhehhhheen,nn, wwwwhihhihihihiichcchcchhch ooooofff fff tttht ee
fofofofofofofollowowwowowwinininininggg statatatatemmmmments are ttruue?e?eee??e  
111.  X1XXXX22222, , XXXXXXXX2XXXX33333 aaandnnnnn  X3X4 havvvvvvvveee ee idddididididenenenennntttitttt caaaaallll lll

ddddistrtrttrrrribibibibibbibutututtututu ioiioiioiioi n. 

2.  .

3.  .....

4.  ..

15. ,
,

MuMMMM ltivariate normal distribution with mean
anaaaanannnd d d didddiddiispspsspspps ersion matrix . Suppose, th
eieieieie geggggg nvalalalalluueueueuuees s   ofoofofoofff  are 

. . LeLLeLeeeetttt tt   be the fou
prprprrpprprrininininnninccicccc papapappapap ll cococooooompmpmpmpmpmppono ennnnnntsttstts. WhWWWWW ich of the followin
stsssststtataaa emmmeenennnnnntststsstst aaaaaare ccccccoroorrrorrorrerrrrect?????
11.11   ThhThhThTT eeee pepeppep rccceneenenneennntataatatttaaggegggg ooof fff fff f vavv riiiataattatioiooion nn explained by 
 the ffffiririiirrrstsss tttttwowwwwww  commmmmmpopoponeneeeneeeenentnnnn s isiisiiiss 
2.  The percccceneneneentataaaatagegge oooof ff fff f vaavaavvariiiririiataaaatttioi n n exxexexxee plpppppp ained by 
 the first threeeeeee comomommpopopooopoonenenenneneeentnntntntnttsssss is 
3.  areeee iindndndndddepepeppeneenennenene dedededdedededeeenntnnn  
4. hhhhhhaaaavavavavvvve iddiii eeeneee tiititicacacacacaac l llllll diidididd stsssss ribububbbbutititiiiionoo .

111111 6. Y1YY , Y2YY ,, ,YnYY ,
(((((YYYYY1YY , Y2222YY ,, ,YnYY

- VVVVVVV VVVVVV

ccc

d

T1TT

TTT2TT ---
?

1111111111...  ..

22222.  TTTTTT2TT ======nnnnnnn YiYY ’s

333333333.  YYYYYYYYY111YYYYY , YYYYYYY2222YY ,,,, ,,YYYYYnnYYYY -- ((((n 11) ))) )) : 
,,,,

44444444.. ..  YYYYYYYYYYY1111YYYYYY ,,,, Y2YY , ,YnYY - (n  2) : 
,
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best linear unbiased estimator of and T2 be 
the ordinary least squares estimator of .
Which of the following statemens are true? 

 1.  .

 2.  T2 =n  and  where  is 
 the mean of the Yi’s.

 3.  There are exactly (n  1) linearly indepen- 
 dent linear functions of Y1, Y2, ,Yn each 

 with zero expectation. 
 4.  There are exactly (n  2) linearly indepen- 

 dent linear functions of Y1, Y2, ,Yn each 

 with zero expectation. 

117. 4  24

 F1, F2, F3  F4 ,
, 0 1

, - ?

1. F1F2F3, F1F2F4, F3F4.

2. F1F2F3, F2F3F4, F1F4.

3.

4.

117. A 24 experiment involving factors F1, F2, F3

and F4, each at two levels, coded 0 and 1 is 
conducted in blocks of size 4 each.  The block 
contents are as below: 

Then, which of the following statements are 
true? 
1.  The confounded effects are F1F2F3,

F1F2F4, F3F4.
2.  The confounded effects are F1F2F3,

F2F3F4, F1F4.
3.  The design is connected. 
4.  The design is disconnected.  

118.  N 1, 2, ,

, i

Yi (i = 1, 2, , N)

: n > 1 

, p1, p2, , pN ; 0 < pi < 

1, i = 1, 2, ,N

,

,
- ?

 1.  T

 2.  Y   T

 3.  i, i = 1, 2, , N pi

Yi T   
 4.  T

.
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3.  There are exactly (n  1) linearly indepen- 
dent linear functions of Y1YY , Y22222YYYY ,,,, ,YYYYYnnYY eaeachchccchhh 

 with zero expectationnnn.
4.  There are exacttlyyylyl (((((((nnnnn 222) lineeeeeearararararrlylylylylyyly iiiiiiindndndndndnnnnnn epepeeppepennnn----
 dent linear ffffffuuunuu cttctctctc iiioi ns ooof YYYYYYY11111YYYYYYYYYY ,,,,, YYYYYY222YYYYYY ,,,,, ,,YYYYYYnYY eaeaeaeae ch 

 with zerororo eeexxxpxx ectataataatitttititiittit onononon.

17. 4444  24

FFFFFF1, FFFFF22222, FFF33  F4 ,
, 0 1

, --- ???????

1. FFFFFF11111FFFF2222FF F3FF , FFFFF1111FF2FF FFFFFFF4444FFFFFF ,,, F3FF F4FF .

2. FFFFFF1111FFFFFFFF22222FFFFFF FFFF3FF , F2FF F3FF FFFF4FF , FFFFF111F4FF .

3.

4.

17. A 24 experiment involving factctcttorooororrrrsss s s FF11, FFFFFF2222, FFFFF3333

and F4, each at two levels, coded 0 andddddd 1111 iiisssis 

Then, whiccchhhhh hhh ofofoffff ttthehee ffolollololooollollolololoowiiwiwiwiw ngnn sssstatatttat teteteet ments are 
true? 
1.  The confoundededeeddd eeeeeffffff ececcecctststtsttssts aaaaarererererre F1FFFFFFF222FFFF FFFFF333FFFFFF ,

F11111FFFFFFFF222FFFFF FFFFFFFF4FF , FFFFF33FFF FFFFFFF4FF .
2.  ThTThThheeee confouuundnnnn eddddddd effffffffffeccce tstt aaaaaaarererererererere FFFFFFF11111FFFFF2FF FFFFF33333FFFFFFF ,

FFFFFF222FFFF F3FF F4FF , F1F4FF .
333.  ThThhhe design is cocc nnectetetteted.d.dd.d   
444.4444.  Thhhhheeeee design is disconneeeeeecttcctcc eedeeeee ..   

118.  N 111,,,, 2, ,

, i

YiYY (iiii = 1, 2, , NNNNNNN)NN

:: nnnn >>> 11111 

,,,, p1, pppppp2222222,,,, ,,,,, pNNNNN ;; 0 00 00 < pi <

111, iii = 11111, 2,22222,22, ,,NNNNN

,

,
--- ???

 1.  T

2222222.. ..  YYYYYYYYYYYYY T

 3.  iiii, iiiii = 1, 2, , N pi

YiYY T   
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118. A finite population has N units, labelled 1,

2, , and the value of a study variable on 

unit i is Yi (i = 1, 2, , N).  Let 

and   A sample of size n > 1 is 

drawn from the population with probability 
proportional to size with replacement, with 
selection probabilities p1, p2, , pN ; 0 < pi < 1, 

i = 1, 2, ,N and .  Define 

, where the sum extends over 

the units in the sample. Then, which of the 
following statements are true? 

 1.  T is an unbiased estimator of .
 2.  T is an unbiased estimator of Y.
 3.  The variance of T is zero if Yi is 

 proportional to pi for all 

   i, i = 1, 2, , N.

 4.  An unbiased estimator of the variance of T

 is  .

119. ,

C1, C2, C3 : 
: 
, 1

S(t)

 1.  S(t) = e  3t, for t > 0.  
 2.  S(t) = (1 e t )2 e t , for t > 0. 
 3.  S(t) = (1 e  2t) e t , for t > 0.  
 4.  S(t) = (1  (1 e t)2)e t , for t > 0. 

119. A system consists of 3 components arranged 
as in the figure below:

 Each of the components C1, C2, C3 has 
independent and identically distributed 

lifetimes whose distribution is exponential 
with mean 1.  Then, the survival function, 
S(t), of the system is given by 

 1.  S(t) = e  3t, for t > 0.  
 2.  S(t) = (1 e t )2 e t , for t > 0. 
 3.  S(t) = (1 e  2t) e t , for t > 0.  
 4.  S(t) = (1  (1 e t)2)e t , for t > 0. 

120. M/M/1

8

: , 6

 1.   p.d.f. 

 2.  

 3.  4

 4.  24

120. Consider an M/M/1 queue with arrivals as a 
Poisson process at a rate of 8 per hour and a 
service time which is exponentially 
distributed at a rate of 6 minutes per 
customer. The waiting time of a customer in 
the queue 

 1.  has a gamma distribution with p.d.f.  

 2.  has distribution function given by 

 3.  has mean 4 minutes. 
 4.  has mean 24 minutes. 
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proportional to size with replacement, with 
selection probabilities p1, p2, , pppNNNNNN ;;; ; ; 0000 <<<<<< ppppppi <<< 111,,,

i = 1, 2, ,N and N . DDDDDDDefine 

,,, whwhhwwhww errrerereree eee the sussussusummm m exexexexexexeextetettetettetendndndndndndndn sss ss ooovoo erereereerrre  

the units in theeheehe sssssamamamamaaa ple...e..e. TTTTTTTTThenn,nnnn wwwwwhihiihihhihihihih chchchccc  of thhhheeeee
following g stststatttteememe entsttstssts aarerere tttttruruururrue????e?? 
1.  T is aanananaaa uuuuuuunnbn iaaaseseseseeseesess d d ddddd eesesesesessee tiitiitiimmmmammm toooorrrr rr ofofofoff  T .
2.  T iiiisss sss ananannan unbbbbiiaiaiai seseseeeed dddd eesseseesee timmamammmmm totooootorrrrr of T Y.YY
3. TTTTTTTThehheheheeee variaaaaaaancncncncncnnccceeeeeee offofoffooo  TTTT iiiis zeezezezz ro if TTT YiYY  is 

pproorororr portrtrtrrtttioioioioioioioonananananaanan l ll llll to pppppi ffffffoooor all 

 ii, i ==== 1111111,,,, 2,2,222222  , NNNNNNN.N

44.... AAn nnnn n unuununuunnnbibibibibbibbiiaaasaa eedde eeeeestimmmmatataa orrorroro  of the varirriiiananaaananceeee oof fff TTTTTT

 isssss  .

199999. ,,

C1,,,, CCCCCCC22222CCCCC ,, C3CC : : : 
: : : 
,,, 1111

SSSSSSSS(((t)

1. S(t) = eeeee 3333t, ,,,, fofofffoofoor r r tttt >>>>>>> 00000..  tttt
2. S(t) = (11 ee t )))2222 eeeeee t ,,, ffffor t t > 0.t
3.  S(t) = (1 eee 222tttt))))) eeeee tttt , for tt t > 0.  t
4.  S(t) = (1  (1 eeee ttt)))))22))))eee t , for t t > 0.t

19. A system consists of 3 comommmmmmpopppopppp neneneeeeentnntntntssss arrang dedddddd 
as in the figure below:

( ) ( ( ) )

1211121111212000000.. M/////M/MMM/M/M/11111

8

: : : , 6

 1.  ppp.dd.ddd.dd.ff.ffff.f. .. . 

 2...  

 3.  4

 4.  242424242244

121 0. CoCCoCCCoCoCoConsider an M/M//M/11111 queueee eee wwiwwww ththhhh aaaaaarrrrrrrrriiiivivii alllllllss sss aaasa
PooPPP isiiiiisisson processsssss atttt aaa rate offfffff 8 pppppppereereeerrr hhhhhhhhhooouooo rrr rrr annnananand 
sssessess rviciiccicceee ee tiitttitiimmememmmm  which iiiiiiis exexexxeexxexexppopoppoppp neeeeeeentttttttial
diiistt iririiibububububbuutetedddd at a rate ofoffooo 6666666 mmmmminiiiii utututututessss p
customer. ThTTTTTTT e waiting gg gg tiiimmemm ooooof fffff aaa aaa cucccc ststtss ommommer 
thtthththtththhthee ee ququququqquuuqq eueueueuueeue e ee ee
11. hhasas aa gggamamamamamammmam  dississstttrtribibbbibibi utioioiooioonnnnn n wiwwiwiwiww ththththhththt pppp.d.dd f.fff. .  

2222. hhhhhhasss dddddddiisisii trrrtrrrtribbbibibibutioon nnnnn n ffufufufufuff nncncnncncnncctitititititionn gggggiivvvvveeene  by 

 3. hhhhhas mean 4 minuunuununuutttettes.ss.sss  
4444444.... hhhhhhhhaaasa  mean 24442442242 mmmininininnutu es. 



Q. No. Key Q. No. Key Q. No. Key

1 4 41 4 81 1

2 1 42 1 82 1,2,4

3 1 43 4 83 3,4

4 2 44 2 84 3,4

5 3 45 2 85 3,4

6 3 46 2 86 4

7 4 47 3 87 2,3

8 2 48 2 88 1,2,3,4

9 4 49 4 89 1,4

10 3 50 4 90 1,2,3,4

11 3 51 3 91 1,2

12 2 52 2 92 2,4

13 2 53 4 93 1,2,3,4

14 1 54 4 94 1,2,3

15 3 55 2 95 3

16 4 56 2 96 3

17 2 57 2 97 1,2,3,4

18 2 58 1 98 4

19 4 59 3 99 2,3

20 1 60 2 100 1,3

21 1 61 1,3 101 1,3

22 4 62 1,3 102 3,4

23 4 63 3,4 103 1,2

24 4 64 1,2,3,4 104 3

25 2 65 1,2 105 1,4

26 3 66 2,4 106 1,4

27 4 67 3,4 107 1,2,3,4

28 4 68 1,2,3 108 2

29 2 69 2,4 109 2,4

30 2 70 1,3 110 1,3

31 3 71 3,4 111 4

32 1 72 1,2,3,4 112 3

33 4 73 1,2 113 1,3,4

34 3 74 1,2,3,4 114 1,3,4

35 2 75 1,3 115 1,2,3

36 3 76 2,4 116 1,3

37 3 77 1,3 117 2,4

38 2 78 1,3,4 118 2,3,4

39 1 79 1,4 119 4

40 2 80 2,4 120 2,4
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6 3 46 2 86 4

7 4 47 3 833 833 83 8887 277 ,333,3,3,,3

8 2 488488844 2 8888 18 18 1118 ,2,,22222,3,,,, ,4

9 4 444944 44444 8444444 99 119 119 11,444444

10 3 533333 0 40 4444 90 1,11111 22,22 3333,333,3 44444444

11 3 53 53 5533 551 31 333 919999191 1111,11 222222

12 2 52 52 52 52 52 2 222 92 2,4

1333333 2 52 552 52 333 433 93 1,2,3,4

14141414444 111 511111 4 4 94 1,2,3

11151111 3 53 5 2 95 3

166 4 544 54 54 556 26 2666 26 22 96 3

177711777 2 552 5522 52 7 22222 97777777777 111,1 222,3,,,,,44444

181818188188 2 58 1111 98988888888 4

19119191991 4 544 9 3 999999999 222,333333

2000002220 1 6111111 0 2 100 10 110 ,3

212121211 11 6111 1 1,3 101 111,3

2222222222222 44 644 2 1,3 102 333,4

2322323 4 644444 3 3,4 10100003 13 13 1333 ,2

2442424224242 4 6444 4 1,2,3,444,4,444,4, 110101111 4 33333333

252522225 2 65 1,2,222,2, 105 111,4,4444,4

262666262626 3 666666 2226 266 ,4 106 111,444444

272727277277272 4 64 66644 7 37 37 37 37 444,44 107 1,22222222,3,4

28888 44 644 8 111111111,222,3,3333,3333 108 22222222

29999 2 6222 999 299 2,4,4 1011001011010101001 99 299 29 ,4,4

3033030000 2 777770000 100 ,3 1111111111111000 1000 ,3

313333 3 73 73 73 73 771 3333333333 4,4,44,44,,,,, 11111111111111111 1 41 4111 41 41 41 444

322 11 71 71 7111 71 72 12 112 11112 2,222222,333333 44,444444444 1111111112 32222 32 32 32

33 444 74 3 111111 222,222 113 11111,333,,33,3 444,444

34 3 733333 4 1,2,33333 4,44444 111114 114 14 1 3333,3 444,4

35 2 722222 5 11111,3,3,,3,33,3 115 111111,22,222,222,3,3,333,3

36 3 777776 2226 26 22266 22,44,44,4,444 11111116 16 16 116 116 11,33,3,3,3333,333

37 3 777 177 17 1777 11,3,3,,333 117 2,4,4,4,4,4

38 2 78 111 33,333 4,44444 1111 8 22222 3333,3 44444,4


