
vuqns’k

vkius fgUnh dks ek/;e pquk gS A bl ijh{kk iqfLrdk esa  ,d lkS chl Hkkx esa Hkkx
Hkkx esa cgqy fodYi iz’u fn, x, gSa A vkidks Hkkx esa ls vf/kdre vkSj Hkkx
e iz’uksa rFkk Hkkx esa Lks iz’uksa ds mRrj nsus gSa A ;fn fu/kkZfjr Lks vf/kd iz’uksa ds mRrj fn, 
x rc dsoy igys Hkkx Lks ,Hkkx ls rFkk Hkkx ls mRrjksa dh tkap dh tk,xhA
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 dgh a 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
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
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 ; ,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 vLohd`fr Hkh ‘kkfey] gks ldrh gS A
Hkkx esa izR;sd iz’u vad Hkkx esa izR;sd iz’u ds vad rFkk Hkkx esa izR;sd iz’u vad
dk gS A izR;sd xyr mRrj dk _.kkRed ewY;kadu Hkkx esa vad rFkk Hkkx esa vad ls 
fd;k tk,xk A Hkkx ds mRrjksa ds fy, _.kkRed ewY;kadu ugha gS A
Hkkx  rFkk Hkkx 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 iz’u dk lgh vFkok loksZRre gy <wa<uk gS A Hkkx esa
izR;sd iz’u dk ,d ;k ,d Lks vf/kd fodYi lgh gks ldrs gSa A Hkkx 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
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

ijh{kkFkhZ dks mRrj ;k jQ iUuksa ds vfrfjDr dgha vkSj dqN Hkh ugha fy[kuk pkfg, A
dsydwysVj dk mi;ksx djus dh vuqefr ugha gS A
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
fgUnh ek/;e@laLdj.k ds iz’u esa folaxfr gksus@ik;s tkus ij vaxzsth laLdj.k izekf.kd gksxk A
dsoy ijh{kk dh iwjh vof/k rd cSBus okys iijjh{kkFkhZ  dks gh ijh{kk iqfLrdk lkFk ys tkus dh
vuqefr nh tk,xh A
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vvkvvvv iiiiikkiiiiiiuuuuiiiiiiuuuuuuuiiii sssssssssssss fffggffffffffggffffgggffffffffgggffffgUggUggUUggggUUUUUnUUnnUUnhnnnnhhnnhh dkddkkddkssssss ekeekkeek/kk/kk//kk/;//;;;;// e;;eee;;e pqqqpqpuppupp kuukkuuk gSSSSSS A bl ijh{kk iqfLrdk esa  ,d lkS chl Hkkxxxx kk esa HkHkHkHHkkkkxkxxxxkkxx
HkkHkHkHkkkkxkx esa cgqyqq  fodYi iz’u fn, x, gSa A vkidks Hkkx eseeeeea ls vf/ff/f/f/f/f/f kddkkkdkkdls rrrerrrreddd vkvkvkvkvvvkv SSjSjSSjSjj H H H Hkkx
ee iz’uuuuuu’ukskkkka rrFrFFkkkkkkk HkHHkHkkxkxxxkx esssa LkLkkLkkkksssss iz’uksa dsdd mRrj nssnsnsnnnuusus gSa AA ;fff;ff;f;;f; n n n n n fufufufufuf /k/kkZkkfjfjffjfjfjr r r r r Lks vvfvfvvfvf/kd d d d d kk iziii’u’’’’ kssa a dsddsdsddsdd m mm m mRrRrRrrRrrRrrj j j fnffnffnn, , , , , rrrrrr
xxxxx rcccc d d d dsosoooy y y y y y igys Hkkx LkLLLLL s ,,Hkkxkxxkxxx lslslss rFrFrFrFr kk Hkkxxxxx kk llslll mRrjksa dhdddd ttktttt ap d d d d d dh h h tkttt ,x,x,xhAhAhAhAhAh
vkkkvkkvksssssññññkkññññkkkkkkñññkkkkkkññ,,,,e,,eee,,eñeeñeeñeeñvvvvkkvvkkkkvvvkkjkkjkjñjjñjjñjjñ mRrj i=d vyx  x x x LLkLkLkLks ffn;k  x x x x x;k;k;kk;k;k;k g g g gS A vvivv ukkkk jkskskskkyyyy uEEuEuEcj vkSj dsUnz dkdkdkdkdkkk u u u u u u u uke fy[y[y[y[[[kuuuuus s s s Lkkks s iggiigiig ssyyysyy    ; ;g
ttktt ap y y y y yhhhfh t, fd iqfLrdk esa i`iiii”””””B B B B B B iiwjs v vkSj j j j lglglgll h h h gSSgSgSa rFkkk”””” ddgdgdgdgha Lkks dVd s&QVshh ugha gSa A ;fn , , , , , ,ssllsllk k k k k gSgSSgSg r rr r rr rkskskskskkk v v v v v vv vkikikikikk
bbbfbbb UothhththththththysVj Lks mlh dksM dh iqfffLLrLrdk cnyyyusuuuu d d d dkusuu  fuok snnnu ddjdddjd  ldrddrddrdrrd soo gSa A blh rjg Lks LL vkvvkkvvksssssñkkñkkñkkñ,,,,,,eeeeeeee,,eeeeeee,,eeññeeñññeeeeeeñññeeeeeeñvkkvvkkvvkjjjjjjkkkkjjjjjjkkjñjjjjjjññjjjjjjjjññjjjjjjjjññ mRmRmRmmRmmRrjrrrjrjrjjj
ii=iii d dks Hkh tkap  ysa A bl iqfLrrrdk esa jQ dkd e djususus ds fyfyfyfyyfyfy, , , vfvfrfrfrfrfffjDjjDjDjDDDr r r r iUus layXu gSa A
vkvkkvksssssñkkñkkñkkñ,eee,,eeeee,,eeeñeeñeeñeeñvkvvkkvvkjkkjkjñjjñjjñjjñ mRrj i=d ds i`”B 111 esa fn, x, LFkku i i ij viuk j j j j j jkskkkkyyy uEy cjj] ] uukukukuke e e rFkk bl ijijijijijh{{{{{kkkkkk  i i ii i iqfqfqfqffqfqfq LrrrLrLrLrLrLrddddkEE
dk ØØØeØØ kad fyf[k,] lkFk gh viukk gLrk{kj Hkh vo'; d d djsa A
vvvvkvkkvkikkiii vvvvvvivviiiuiiuuuii huuhhuuhh vkvvkkvvksssssñkñkkñkkñ,e,,eee,,eñeñeeñeeñvkvvkkvvkjkkjkkjñjñjjñjjñ mRmmRmmRmmRRrRRrRRrRRrrRRrjrrjrrj i===ii=======ii d==d==dd== essssa jkjjkkjjksssssykkykkyykk uuuacuucuuccuu jccjj]jj]jj]jj foffoffoff ”oo”””k””kk””k;;;kk;;;kk;;;;kk dkddkkddksssssMkkMkkMMkkM]M]MM]MM iqqqiqiifiiffiiffffLffff rfLLff rrLLffffLLffffLLLLrrffffLLffff rdrrdrrddrr kddkkddk dkddkkddksssssssssMMMkkMMMkkMMMMkkM vkvvkkvvkSSSSSSSSjkkjkkj dddddssssssssssssUUUddddddUUUddddUUnUUnnUUnnnzznnzzUnnUUnnUU z dkddkkddksssssMkkMkkMMkkM lllssss lllacllcllccll afffffffccffccfaffffffffffffffff///kkffff kffffff kffff kkffffffffffffffffff kkkrrrrkkrrrrkkkkrrkkkk
llllellelleelleqqqlel qefeeffeeffpffffpffpffpff rrrrrpprrrrrpprrrrrrpp o`rooroorroo krrkrrkkrrksssssa dkddkkddksssss dkddkkddkykkykkyykk ssss ckcckkcckWykkykkyykk issssuiiuuuii lllssssssss vovooov ’oo’oo’’oo’’;;;’’;;’’ dddkddkkddkyyyykkyyyyyykkyyyyyyykkkk kyykkyyk djddjjssssaA ;; ,,,,,d,,ddd,, ekeekkeek=kk=kk==kk ijiijijhjjhjjhhjjhh{hh{hh{hh{hh{{k{{k{{kk{{kkkkkkkkkkkkFkkFkkFkkFkFFkFFkkF hkkhkkhhkkhhZhhZZhhZZh ddddhddhhddhh fttffttfftEEttEEEttEEEEEttttEEeEEeEEeeEEeessssneennknnkknnkjkkjkjhjjhjjhhjjhh ggggggSSSSSSSSSS ffffddddffffffffffddddffffffffffdddffffffff ooggggooooogggoooooggoog
vvvvvvkkvvkkvvksssssñkkñkkñkkñ,e,,eee,,eñeeñeeñvvvvvkvvkkvvkjkkjkjñjjñjjñjjñ mRrj i=d essssa fnffnffnffn,,,,,,,,nn,,,,,,,,,,nn xxxxxx,,xxxx,,,,xx fuffffuffuff nnnnnnnuunnnnnnnnsssZZZZssssZZssZZs’nn’’nn’’’’nnn’’’k’’kk’’kkkkkkkkkkkksssssa dkkkddkkddk iiiiwwwwjiijijhjjhjjhhjjhh llkkllllkkkkllllkkooookkoooooookkoooooookk /oo/oo//oo/k//kk//kkkkkkkkkkkkkkkkkkkkkkuuuukkkkkkuuukkkkuuuuukkkkkkkkk huuhhuuhh lssss ikiikkiikykkykkyykk uyyuuuyy djddjjssssa]jj]jj]jj ,,,ssssll,,lllkllkkllk uuuuuu djddjjujjujjuujj ssss iiiiiiijiijij ddddEddEddEEddEIEEIIEII;;II;;;;III;;;;III;wwwwVV;VVV;; jjjjVVVVjjjjjjj
ffoffoffoff ooooooooooooooooooooo jjoojjooj.jj...kkk..kkkkkkkkkkksssssa ddddkddkkddk lglgllggllghghgghhgghh rjrrjrrjhjhjjhhjjhhdhhdhhddhh ssss LkLLkLLkkLLksssss vvvvdddddvvvddddddddddddvv wwffddddffffddddfffVffVffVff rVVrVVrrVV uguuguugguughghgghhgghhahh djddjj iiiiiikiikkiik,kk,kk,,kk xx,,xxxkkxxxxkkkkxxxxxkkk]k]kk]kk ffttttffttttfftlllllllttttttttllllllllllllllllllllssss varvvrvvrrvv rrrrrrrrrr %rr% vkvvkkvvkiiiikkiiiddddiiiiiiiddddddiiiiiiddddddiiii kddkkdddksssss gggggggkgkkkggggggkkkkkkggggggkkkfkfkkffkkffuffffuffuff ]u]uu]uufff ftfftfftllllltttttttttllllllllllllllllllllllllllsssssss vvkkkvvkkkkkvvvvkkiiiiikkkkkkiiiiiiiiiiiiiidddiidddddiiddddddiiiiii hhhhhhhdddddddddhhhhhhhhhhddddddhhhhhh
vkvkkvksssssñkkñkkñkkñ,,,,,,eeeeee,,,,,,,,eeeeeeeeeee,,,,,,eeñeeeeeeñeeeeeeñvkkvvkkvvkjjjkkkkjjjjkjñjjññjjññjjññ mRrj i=d == dhhhddddhhhddddhh vvvvLLLLLvvLLLLLLLooooLLLLLLLooooLLLLLLLLooooooooLLLLLLLLLLoooooooLLLooohhoohoohhoohhhddhhddhhdddhh `̀ffddffddfffrrrffffffffffffffffffffrrrrffffffffffrrrrffff HkHHkHHkHkhkkhkkHHkkHH hhkkhh ‘k‘kk‘kkkkkkkkkkkkfkkfkkffkkffeffeffeffeff yeeyeeyyee ]yy]yy]yy ggggkkkggggkkkggggggkkkggggggksssss llldlldllddll rrrrddrrrrddrrrrddrrrrhrrhhrrrrhhhrrrrhh gSSSSSS AAAA
Hkkx eseeeeea izizR;;;;sdsdsdddd i i i i i’zzzz’’z’uuuuuuu vad d Hkkkkkxxkxx esa izR;sd iz’’’u u u u ds vavvvvvvvd d d d d d rrFrr kkkkkk HkHkkkkxkxxkxkxkxxk esa izR;sddddd iz’’’’’’uuuu vavavvvvvdddd
dkddd  gS A izR;sd x x x xx x xyryryyryr mmmRmRRmRm rrj dk _ _.kkRed ewY;kadu Hkkxx esa vavvd rFkk Hkkx eseeea vavvvvd lslslsl 
fdfdfdfdfdfdf ;k;  ddd tk,xk A HkHkHkkkHkHkHkkkxkxkxxx ssdsdsdddd mmmRrRrRrRRrrjkjkjkjkssssssasas d d d dd d d d d ds s s s   fyffyfyfyfyfyfyfyfy, , _.kkkReeeReeReReeReed d d d d d d d d d d eweweweewwwY;Y;Y;;Y;Y kakakakkkdduddd  u u u hhhhghghghgh  a a  SSSgSgSgSgg A A A A A
HkHkHkHkkxkxxx  rFkk Hkkkkxkxkxxxkxx ssdsd i izRzR sss;s;sd d iziiz’u’’u’u’u’u’u d dd d d d ddd d d d dds s s s s s s uhuuuhuhpsppppppp p p pp p p p p p p p pkkkkjkjkjkjkjjkjkj f f f f f f f fooododYiYi f f ff f fn,n, x xx x,,,,, gSSSSgSgSgSgSgSa A A A buesa Lkks dsooyoyoo ,d,d,ddd,d f f f f f f fffodoododododdodYYiYiYYYYY  g g gg ghhhhhh
Þllghghghgghß  vFvvvv kooooook  k k k k k k ÞlÞlllokokokkokokoksZRrrRrRrrRreeee gyße gS A v  v  vvkikkkikiidkdkddkdkdkks izizR;R;sdsddd i i i i i izzzzzz’u’uu’u’u’  dkiiiiii lgh h vFkokokokoook k k k lolllolllloloksksZRZRrererreerer gygyygygggy < < < < < < <aawawa<u< k gSSgSgSgSgg A A A H H H Hkkkkkkkkkkkkxxxxxx eseeeea
izizizizizR;sdddd i iz’’’’z u u u u u u dk ,d ;k;;;;k;;;k ,d,d,dd,ddd LkLkLkLLLkLkks vfvfvfvff/k// ddddddddddd fffofofooffofofodYddYdYYdddYdYYi i i i i i lglllllgllllgh h h gkgkgkggggkgks ldllldldddl rsrr gSa A Hkkxxxxkx esa iziR;;R;;RR;R;;sdsdsdsddsddd i i i ii iz’’z’z’’’’z u u u u u u u dsdddd lHHlHlHlHl hhkhkhkhkh
foffofofofffodYdddddd iksa d d ddddk k k k k lglglgllgggh h h h p;uuuuuuuu djjjjdjjususususususususu i i ijj ghghghghghghghghghghgghh ØsØssfMffMffMfMfMfMfMfMfMMV V V V V V V V iziiziziiizizizizkIkkIkkkk r r gkkkkkksxxxxxxxxxxxxxk k k k k k k k k k A A A lcllclclclccccl  l l l l l l ll lghghghghgghg fodYdYYdYdYiiikiiksssas dd d d d d dk k p;u u u uguguguuuu hahhahh d d d d dd djjjujjj s iiijijij ddkd sb
vavaavavvkfkfkffkf‘k‘k‘k‘k‘fffffffff d d d d ØsfMV  V V V uguuu hahhahhkk  f f f fghahahah n;nnn;k f f f f ff f f f f tk,xk AA
udududududy y djddjdjjdjrs gq, ;kkk vuvuvuvvuqfqfqfffq prprrrrr r r r r rrjhjjjhjhhdkd sa dk iz;ksx djrs gqqqqqq, , , , , ikkiikikii , , , , , , ttttkt ususuu o o okykykyk s s s s s ijhii h{hh{k{{{{{ kkkkkkkkkkkfFfFfFfFfFfFf ZkZkkkkk;k;k;k;k;kk;k;ksasa d d d d d d d ddk k k k k k k blbb  v v v v v SSkSkSkSj j vvvUv ; Hkkohkkkkf
ijiii h{h{h{h{{kkkkkkkkkkvkvkvkvvkvvv ssasas ds fy, v;ksX; B  gjgjgjgjk;k;k;k;;k k k k tkt  ldrk dd SSgS  A

iiiiiijiijiijhjhhhjjhhhhhjjhhhhh{hh{hh{{{{hh{hh{{{{{kkkkkkkkkFkFFF{{{{{{{{{kkkkk hZ kk dks mRrj ;k jQ iUuuQ sa ds vfrfjDrukk dgha vkSj dqdqdqN HkHkHkHkh h h h h ugha fy[kuk pkfgfg, , , , , AAA
dsydydydddddwywyyysVVVj j j j j j dkdddd  mi;ksx djususussuuu d d d dd dd dhhhhhh vuvuvvuvvuvuvuvvuv qeqeqeqeeeqeeq frffrfrfrrrfrf  u u u u u u ughgghgghhgha gSgg A A A A AgS
ijiijiijhjhjjhhjjhh{hh{hh{hh{hh{{k{{k{{kk{{kkkkkkkkkkkk leelleelleellekkkkkeekkkkkkkkeeeeeeeekkfffkkffffkkkkffffkkkkkkkkkffffffffIff rrrffffffffffff rff rffffffffffff rrrffffff iijjjjjiiiijjjjjiiiijj fffffffNNffffffffffffNffffffffffffNffffffffffNff nnnNNnnzznnNNnnzNNnnNNNnnz fcffcffcff UccUccUnUUnnUUnqnnqqnnqnn fffffpppffffpppfffffffppffppffffff fffffffppffffffpppppffffffffffffffffffffffffffUggggffffff gff ggggfffffffff ggfff gggggffffffffffffffffffffff ggggrrrrggggggrrrggggggrrrrgggggg LLLLLLLFFLLFFFFLLFFFFFLLFkkkkFFFFFFFFkkFFFFFFkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkuuuuuukkuuuuuukkkkkkuuuukkkk lllllllsssssssssss OMOMMOMMMOMOMOMMMR R R R R R R mmmmmmmRRRmmmmmmRRRmmmmmmRRRRmmmmmmRRRRRRrRRrRRrrRRRRrrrrRRRRrjjjjjrrjjjjjrrj ii=ii===ii d==d==dd== ddddkkkkkddddddkkddddddksssss fffffffoooffffffoooffffffffffffffoooooffffffffffff HHooHHooooooHHHHHooooooHHHkHHkkHHkkkkkkkkkkkkffkkfkkffkkffttttffffffffttttfffffftrrrrrrttttttrrrrrrttttttrrrrrrtttt djddjjssssaA bfbbffbbffffffUoff off off oofffff otootthtthhtthhyhhyhhyyhh ssssVyyVyy jVVjj dkddkkddksssss ewyeeyeeyyee
OMR mRmmRmmRmmRRrRRrRRrRRrrRRrjrrjrrj i=ii===ii ddd==ddddd==dddddd==== llllllkklllkkllkSSSSSSSaikkiiiuiiuuuii ssssssssssss dddddddssss iiiiii’’’’’’iiiiii’’’’iiiiii’’ii’’pppppp’’’’’pppp’’ kkkkppppkkppkrrrrrrkkkkrrrrrkkrrkk vkvvkkvvkikkiii blbbllldlldllddll hddhhddhh dkkkkddkkddkWcccccckkkkcckkcckk ZZZZZuuuuuuccccuuuucc yyyyyyuuuuuyyyyyuuuuuuyyuu SSSSSSlllllyyyyyyyylllllllllll iiiiziizziizziizfffffiifffffiiffffffffrffffffrffrff frfrrfffrrffyyyyfffyffyfffyyff ffffyyyyffyyffiiiffffffffffffffffffiffffffffffifffffffff yyyyssssssssssss tkttkkttk ldlldllddll rddrddrrdd ssss gSSSSSSaA
fgUnh ek/;e@laLdj.k ds iz’u’uuuuu  i i eseeeea fofffofoolallllxfxxfxfxfr r r gkgksuuuuus@@@@@@@@@ikikkiik;s;;;; ttt t t t t tkkkkuukuuuu ij vaxzsth laLdj.k izekf.kd f.f. gksxk A

IIIIkkkkkIIIkkkkkkIIIIIIIkkkkkw....kkkkkk.........kkkk..kkkkk...kkkkkkkkkkkkkkZZZZZZZadkkdkkddkk vadvvdddvvLkLLkLLkkLLkekkekkeekke;ee;;;ee; ?k??kk??k??kaVkkVkkVVkkVssss
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. It takes 2 hours for Tiwari and Deo to do a
job. Tiwari and Hari take 3 hours to do the
same job. Deo and Hari take 6 hours to do
the same job. Which of the following
statements is ?
1. Tiwari alone can do the job in 3 hours
2. Deo alone can do the job in 6 hours
3. Hari does not work at all
4. Hari is the fastest worker

. , 

1/3 1/2

?

1.

2.

3.

4.

. Abdul travels thrice the distance Catherine
travels, which is also twice the distance that
Binoy travels. Catherine’s speed is 1/3 of
Abdul’s speed, which is also 1/2 of Binoy’s
speed.  If they start at the same time then
who reaches first?
1. Both Abdul and Catherine
2. Binoy
3. Catherine
4. All three together

. :

 +  =

+ 2  (

) 
  + , 

?

1. 2.  

3. : 4.  

. For a certain regular solid: number of faces +
number of vertices = number of edges+2. For
three such distinct (not touching each other)
objects, what is the total value of faces +
vertices  edges?
1. Two 2. Four
3. Six 4. Zero

. ?

. What will be the next figure in the following
sequence?

. A, B, C, D ,  AB=5

., BC=12 ., AC=13 . AD=7

. CD :
1. 9 . 2. 10 .
3. 11 . 4. 14 .

. A, B, C, D are points on a circle with AB=5
cm, BC=12 cm, AC=13 cm and AD=7cm.
Then, the closest approximation of CD is
1. 9 cm 2. 10 cm
3. 11 cm 4. 14 cm
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. II. I. IIIttt ttt takekekekkeeesssss 2222222 hohohohhohhh ururrrursss foffoofofofor Tiwari and Deo to do a
jjoj b..... TTTTTTTTiwiwiwiwiwwiwiiwaarararaa i i aananaa d d d d Hari ttakkakakaka eeeee 3333333 hhoooouuuuurururrsssss totottoo dooooooo the
samememememememe jjjjjjjobobbbobbbobo . DeDDeDDeooo oo and ddd HHaHaaaaariririrr ttttake 6666 6 hohohhohouru ssss ttto ddddo
thhhheeee sassasasaasaameemememe jjjjjjooboo . WWhWhWWhhhiiich of the ffffffoloo lllololll wwingnggngggg
stststssttstatattatatememeememmmemmennnnttstttt iiiiiis ?
11.11.1. TiTiTiTiTiTiT wawawaaw ri aaaaaaloonnenn  caaanaa  do the job in 3 hoursss
222222. DeDDDDDD o oooo o alllloonooo e ee ee e can doddd  the job in 6 hours
333.33.33 HHaHHH riiriiririri dddddddoeo s sss not wwoww rk at all
4.4.44.4444. HaHHHH rriri iss theee fasttttteesee t worker

. , 

1/1/1//1/11 3 1/2

?

1.

2.2222

3.3.3.3..

4.

. Abdul traraaaveeeeev lsllsllss ttthrhrhhrhrhhrricicicicii ee e the distance CCCCCCataataathehhhh riiine
travels, whihhihiichchchcchchh iiiiiss sss ala so twice the distance that
Binoy travels. C C C C Catttthehhehhehheerir ne’s speed i i i i is s s s 1/1/11//11/1/3 3 3 3 3 3 3 ofoooofoff
Abdul’s speed, whihihihiiichcchchhh i is   alaaalaalso 1/2 o o   o of f f f f f f BiBiBiBiBiBiBiBiinononononnno ’y’yy’y’yyyy ssssss
speed.  If they start at tttttthehehehehee samammmmmeeeee tittitime then
who reaches first?
1 Both Abdul and Catherine

. F. FFFFFororooor a certain regular solid: number of faces +m
nununnunnuuumbmmmmbmber ooooff ffff vevevvv rtices = number of edges+2. For
thtthththhhrer e suchchchhhh ddddistitititincncncncnnccct tt (not touching each other)
obobobbobobobjejejjeejejejj ctttctccctcts,ss,s,s,s, wwwwwwwhahh t iisisiss ttttthehhee ttttoto al value of faces +
veveevevertrtrrtrtr iciiccciceesese   edgdgdgdgddgdgggeesee ?
1.111. TwT o 2.22222. Four
333.3.33. SiSiSiixx 4.44 ZeZZZZZ ro

. ?????

. WWhat will be the nnnnnext fififififigure innn nnn thhhhhhhe foffoollllllllllllloowwowowwowowiini ggg
seseeeeeequqquququuuence?

. A,AA,AAA,,A BBBBBBBB,, C,CC DDDD ,  AB=5

., BC=12 ., ACACACAAACC=1=1==== 333 . AD=7

. CD :
11.11 9999 . 2. 10 .
3333. 1111111 . 4. 14 .



.

 40 

 28

1. 5478 2. 5748
3. 8745 4. 8475

. Choose the four digit number, in which the
product of the first & fourth digits is 40 and
the product of the middle digits is 28. The
thousands digit is as much less than the unit
digit as the hundreds digit is less than the
tens digit.
1. 5478 2. 5748
3. 8745 4. 8475

.

?

1. 2 : 1 2. 3 : 4
3. 4 : 1 4. 8 : 1

. Equilateral triangles are drawn one inside the
other as shown. What is the ratio of the two
shaded areas?

1. 2 : 1 2. 3 : 4
3. 4 : 1 4. 8 : 1

. 1

10 . 
?

1. 1
2. 2
3. 3

4.

. A frog hops and lands exactly 1 meter away
at a time. What is the least number of hops
required to reach a point 10 cm away?
1. 1
2. 2
3. 3
4. It cannot travel such a distance

. 36 /
8

20

?

1. 120 . 2. 280 .
3. 40 . 4. 160 .

. A train running at 36 km/h crosses a mark on
the platform in 8 sec and takes 20 sec to
cross the platform. What is the length of the
platform?
1. 120 m 2. 280 m
3. 40 m 4. 160 m

.

1

- ?
1.

2.

3.

4.

. When a polynomial  is divided by 
or  or  it leaves a remainder of 1.
Which of the following would be the
polynomial?
1.

2.

3.

4.
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1. 5478 2. 5777774848848448
3. 8745 4444.4 844447575757577

. Choose the fourrrur dddddiigiggggggittititi  numbeeeeeer,rr,r,r,r, iiiiiinnnn nn n whwhwhwhwwwwww iiciciicci h hh ththhththhheeeeeee
product of ttheheheehehh fffffiririririri sts  & fouuuuuurtrtrtrttrttrrtrth hh hh hh didiidididiigigiigigigigg tsttsts iiiiis s ss 444040404 a dddndd
the producucuct t ofofoffoooo  thee mmmmmmmmmmidiidi dleee ee ddiididiigigiigigigig ttstt  is 28882282828. ThThThhhhhhTTTheee
thousaanndndn s s ddid giit t tt t iisisiss as mumuumumuuuchhcc  lessese sss s thththhtthanannnann ttttheheeeheh  u iinit
digiitttt t asasssas thee hhhhhhhhhuunuununuunndrdrdrddrdrrddrd edededeedddddss ss dididiigiigigigg tt t isssisi lllless than the
teennsnnn ddddddiigii it.
111.1111 5545555 78 2. 5748
3.3.3. 87454555454455 4. 8475

.

?

1. 2222222 :::: 1111111 2.22.2.2.2.222. 333333333 ::::::: 44444
3.333 444444 :::: 1111 44.4 8 8 : : 11

. EEEEEEEquuuuq ili atataatatttererererere aalala ttttttriririririir ana glllleseesesess ararrarrre eeeee drawn onononnnnonoonnonoooo ee e ee eee iniininnninininsisisiisisisisis dededddeeedeed tttttheeeeeeee
othhehehheh r r asaaa sssssshohohohhohohownwnwnwnwwwnnw . WhWWW atttt iiiissss thtththhhhe e eee ratitiiitiiiiiioo oooooo ofofffofofofofof ttttttttttthehehehheheheeh tttttwowowwwwwwowwwo
shadddddededdeeee aaaaaarer asaassaasasaas????

3. 3

4.

. AAAAAAAA ffffffrorororrooogggggg hohhhh pspp aandndnnnddd llanannnnna dsdddd  exactly 1 meter away
ataatatt aaaaa ttttimiimimimme.... WWWWWWWWhahahhhah t is ttttthehehhhhe llllleaeaeeee st number of hops
requuuiriiiriirireddedeededdd ttttttooo rerrerereacacacacacach hhhhhh aa aa popppp innttt ttt 100100001 cccm away?
1. 1111
2. 2222
3. 3
4. It cannot traavvevvvel lllltt sussuchhhh aaaaaaaa dddddisiisssstatatatataancnnnnnn e

. 36 /
8888

220

?

1. 11111202  . 222.2222 222822222 0 00 000 .
33. 400 . 4... 1666666660 ..

. AA train runninggg aaat 36 kkkkkm/mm h crooosssees a a aaaaa mmammmmarkrrkrk onnn
tthe platform in 88 8888 sec and taaaaaaakeeeees 202020020020 sssseeec toooo
ccrcrrcrcrrosssssss the platformm. Whhhhhhat is thhhhhhhhe lellll nggggthtthhhhth ooooooff ff thhhhhhheeeee
ppllllllatfofoffofofoorm?
1. 1200 mmmmm 222.222 28000000 mmmmmmmm
33.3 4044400 mmmmmmm 4... 166666660000000 mmmmm

..

1

- ?
1111.1.1111

2.

3..

4..

. WWhen aaaa ppopopoppppolylylylyyynoonoonononn mmmim al  is divided by 
or or  it leaves a remainder of 1.
Which of the following would be the



.

-

1.

2.

3. : 

4.

. Water is slowly dripping out of a tiny hole at
the bottom of a hollow metallic sphere
initially full of water. Ignoring the water that
has flowed away, the centre of mass of the
system
1. remains fixed at the centre of the sphere
2. moves down steadily as the amount of

water decreases
3. moves down for some time but eventually

returns to the centre of the sphere
4. moves down until half of the water is lost

and then moves up

. 0.5 .
0.1 . 

, 
 ( ) 

, 
 ( . ) ?

1. 40.0 2. 29.4
3. 19.4 4. 11.3

. The diagram (not to scale) shows the top
view and cross section of a pond having a
square outline and equal sized steps of 0.5 m
width and 0.1m height. What will be the
volume of water (in m3) in the pond when it
is completely filled?

1. 40.0 2. 29.4
3. 19.4 4. 11.3

.  AC D

,  BD 

 ( . ) 

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

. D is a point on AC in the following triangle
such that . Then BD (in cm)
is

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

.
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2.

3. : 

4.

. WWWWatatataaa errrrrer iis slllowowwoowowlylylylyy ddddddddriririririr ppppppinininnnii g ggg ououououutt of a tiny hole atyyyy
thththhtht e e e botttttomommoommomomomm ooooooofff fff a a aa oohohoollllllll ow metallic sphere
innnniiititii ialllllly yyy yyy fufufuufufullllllllllll oof wwawwateeteterrr. Ignoring the water that
hhhahh s flflflflflflowowowowoowowoo ededeeddddede  awwawwaw y,y,y,yyy  the centre of mass of the
syystttsttstttsteememmmemeemeem
1... rerereeerer mamamamaamaaiiiniii s s s fiiixxexx d attatata  theeeheehe centre of thehhehheee sphhphphphp eeeree
2.22.2. mommommomomom vvvevv s ss ss dooooownnnn ssssteadadadda ily as the amounnnnnt tt ooffo

wawawwawaatettt r r rrr deeecreeaeae sessss
333.33 momommmommmoveeveeveves dddodd wwnwww  fooorooo  some time but eventuuually

rerererretuuurrrnrr sss ss to ttttthe ccccccentre of the sphere
4.4444 mmommm vvvevvv sss ssss doooowwnww uuunntil half of the water is lost

anaaaaa dd d thhhen mmmmmoveeseee  up

.... 0..55 .
0.00 1 . 

, 
 ( ) ) ) ) ) 

, 
 ( ( ( ( ( . ) ) ) ) ) ) ????

1. 40.0 2. 29.4

11111. 40404040.0.0..0.00 2. 29.4
3.3333 19191199.44.444 4. 11.3

....  AC D

,  BD 

 ( ( ( ( . ) ) ) ) ) ) ) 

1. 8 2. 66666
33. 3 4. 4

. DD is a point on AACCCCCC in thhhehh  folloooooowiwiwiwiwiw ngngngn ttt iiriiiriririianaanannaa ggglggg e
ssuuuuuuchchchchhhh that . Theeeneee BBBBBBD DDD (i(((i(in cmccmcmccm)
iisssss

1. 8 2. 6666
333333. 3333 44.4 4444

...



1. 2.  
3. 4.  

. The function  is plotted against  as
shown. Extrapolate and find the value of the
function at .

1. 2.  
3. 4.

.

:
1. 1

2.  2 
 . 
 . 
 . 

99  99 

 100 100

?

1. 2.

3. 4.

. A notebook contains only hundred
statements as under:
1. This notebook contains 1 false statement.
2. This notebook contains 2 false statements.
.
.
.
99.This notebook contains 99 false
statements.
100. This notebook contains 100 false
statements.

Which of the statements is correct?  
1. 100th 2. 1st

3. 99th 4. 2nd

.

, , 
, 

1.
2.
3.
4.

. A chocolate bar having  unit square
tiles is given. Calculate the number of cuts
needed to break it completely, without
stacking, into individual tiles.
1.
2.
3.
4.

. 2

R%    (R+10)%

(R+5)% 

?
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

. A person paid income tax at the rate of R%
for the first Rs 2 lakhs, and at the rate of
(R+10)% for income exceeding Rs 2 lakhs. If
the total tax paid is (R+5)% of the annual
income, then what is the annual income ?
1. Rs 2.5 lakhs 2. Rs 3.0 lakhs
3. Rs 4.0 lakhs 4. Rs 5.0 lakhs

.   

0 1 2 3 4 5 6
5 6.1 9.1 13.7 20.6 30.8 41.4 

-   

1.
2.
3.
4.

. An experiment leads to the following set of
observations of the variable ‘ ’ at different
times ‘ ’ .

0 1 2 3 4 5 6
5 6.1 9.1 13.7 20.6 30.8 41.4
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1. 22.2.. 
3. 4.

..

:
1.. 1

2.222.22  2 
 . 
 . 
 . 

999999999 999 

11111100000000000000  100

?

1..111.1. 2.

3333.33 444..4.

. A... nnnnotottootttotebebebebebbebe oooooo k kkkk cooooocoontnnn ains only hhhhhhhhhhhunununununddddrdrdrdr dddededededdd
sts atatattttemmememeeme ennennennentttstt  as ss unnnundedddd r:
1.11.11.. ThThThThhThisisissiis nnnnnnnnooto ebe ooooook ccococcccontttaiiaiaaiaaaa nsn 1111111 ffffffalallaaalssse statemememeeenttntnnntnt...
2.222 ThhThhTT iisssiiissis nnnnnototototo ebebbbboooo k kkk cocccc nntntntttaiia ns 2 fallseseseeesseseee sssstatatataatatatetteeeeemememememmmemeentnnn s.s.ss.
.
.
.
99.This nonononoteeeeebobbbbb okokokkokkk cccccccoonono tains 99 false
statements.
100. This notebbbbbooooooooook kkkk cocococcontains 100 fallllllsesseeeses
statements.

Which of the statements is correectccccttt?? ???  
1 100th 2 1st

needed to break it completely, without
ststsssttacacaaacckikikk nggg, into individual tiles.
11111.
222222...2.
333.333
4.4

. 22222

R%   ((((R+R 10)%

(R(R(R(R(R(R+5+++ )%%%%% 

??????
1. RRsRsR 222222.5 lakhs 22.222 RssssRs 33333333 000.000. llllaka hshsss
33.3 Rs 4444.0 lakhs 4. RsRRRRss 5555 0000.0 llllakhs

. AA ppppppere son nn pappappp id income tax at ttttt thhhhhhhhe raraarararaattteteteeette oooooof fffff R%%%%%%
ffor thththhthhhe eee first RsRsRsRsss 2 lakhs, andd d ddd aatatatatat ttheheheeheheh rrrrrataaaattate oofooo
((R+10)% %%%%%% foffoff r inncoc memmemme exceedinngngngngngng RRRRRs 22222222 llalalalakhkkkkhhs. IIIfff
tthe total tax pappappaid is (R((( +5)%% oooff f thhhhhhe e eeee anananana nuaall
iincome, then whahaaaaat tt is thhhehhehehe annuaaaal iinininincoooomemmmmemememe ??????
1..... RsRRRRRR  2.5 lakhs 2..... RRRsRRRR 33333.00.0.0.0 lllllllakakakkakaa hs
3.3... RRRsRRs 4.0 lakhs 444.444 RRsRRR 555555555 0.0.00.000 llllakakakakakakakhskk

....   

0 1111 222 3 44444 555555 6
5 6.1 9.9 1111 13.77.777.7.7 2020202000220.6.6666 30303030.8888.88.8 41.4 

-   

111.1111.11.
222.22
3...3.33.
4.4..4.444.



Allowing for experimental errors, which of 
the following expressions best describes the 
relationship between  and 
1.

2.

3.

4.

.  ( ) 
899

1.

2. 27 

3. 29

4. 31 

. The difference between the squares of the
ages (in complete years) of a father and his
son is 899. The age of the father when his
son was born
1. cannot be ascertained due to inadequate
data.
2. is 27 years.
3. is 29 years.
4. is 31 years.

. 200 . 
6

. ,

 ( . ) ?

1.  600 2.   1200 
3.  3600 4.   1800 

. A bicycle tube has a mean circumference of
200 cm and a circular cross section of
diameter 6 cm. What is the approximate
volume of water (in cc) required to
completely fill the tube, assuming that it does
not expand?
1.  600 2.   1200 
3.  3600 4.  1800 

HHkkxx 

1. 1 2.
3. 4.

1. 1 2.
3. 4.

.

1.

2.

3.

4.

. Consider the interval  and a sequence
of elements in it. Then,

1. Every limit point of  is in 
2. Every limit point of  is in 
3. The limit points of  can only be in

4. The limit points of  cannot be  in

.

1.

2. : 
3. : 

4. : 

. Let  be a monotone function. Then
1.  has no discontinuities.
2.  has only finitely many discontinuities.
3.  can have at most countably many

discontinuities.
4.  can have uncountably many

discontinuities.
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4.

.  ( ( ( ( ( ) 
899

1.

2... 2777777

3.3 29

444.4 3311111

. TThhehehehehee ddddddifififififififfererrererereennnnce bbbbbbettwweweww en the squareeessees ooff thhhhhheeeeeeff
agagagagaggagesesess (((((in ccomomomomo plpllplp eeete e yyeyyyy ars) of a father aaanndndn  his
soossoooos nnnn n nnnn isiiiiii 88888889999999. ThThThThThe aaagaa e of the father whhenn his
sososssosonnnnnn n wawawawwawwaassssss bbobobb rnnnnnn
11.111. caccc nnnnnnnnottttotot beeee asceeertrr ained due to inadequaaate
dadaddadadaddataatataat .
2.222.2222. iisiiiii 2227 yyyey arrrrss.ssss
3. is 29 9999 yyyeyyyy arss.ss
4.4444.44.44 iiisiii  3111111 yyeyyyy ars..

. 220202200 . 
66666

. . ,,,,,

 ( ( . ) ?

1.111 66666000000 2.  1202020020000000 00000000
3. 3360606066600 4.4444  1111180080808080000 0000000

. A bicyccclelle ttttububuuuu e hhhhhhasassasasas aaaaa mean circumumumumuummfeffefefereenccceeee ofoooff
200 cm aaaaandndnddnd aa circular cross section ofooooff
diameter 6 ccm.mmmm WWWWWWWhat is the appppppprorororoorooxixixixxixx mammmmaaatett
volume of watettteteeerrr rrr (i((i(((iinn n n cc) reeeeququququqqququq iriririririredededededdedded tttttttooooo
completely fill the tubeebe, asaaaasaassuumimmimmmmmiingngnngnggg that titi ddoeoeo sss
not expand?
1.  600 2.   1200 

1. 1111 2.
3.3333. 4.

11111. 11 2.2.2..
3. 4.

.

1.

22.

33.33

44.

. CCCCCononooooonsider the intervvavv l aaaaandddddd a ssseqeqeqeqqeqqqqueueueueuueenceeeee
of elementntntntss in iiiiit. Theeeeenn,nn,nn

1. EvEEvEEvery limit popoopopooini t oofooo   is sss s in 
22. Every yyyyy lillllilimiimimmmmitttttt popoopopop ininininint of iiisss s innnnn  
33.333 The llliili iimit points of ccccccaanaa oooooooonnllnlnlnnln y y yyy bebebbeebe innnn

44444.444.44 ThhThTTTThhThTTTheeeeeeeee liilliililiiiimmmmmmmmmmitititttttt points of  cannonnononoonott t tt bebbbbbeb   inininini

....

1111.

222222. : : : : 
3. : 

444.4 : 

LLLLLL. Let  be a monotone function. Then



.

:
1. 0 2. 1
3. 2 4.

. Consider the function

The derivative of the function at   along 
the direction  is:  
1. 0 2. 1
3. 2 4.

.

:

1.  

2.  

3.  

4.

. Consider the improper Riemann integral

This integral is:
1. continuous in 
2. continuous only in 
3. discontinuous in 

4. discontinuous only in 

.

- ?

1.

2. ,   ,
  

3.   ,

4. , 0

. Which one of the following statements is true
for the sequence of functions

?

1. The sequence is monotonic and has 0
as the limit for all  as .

2. The sequence is not monotonic but

has  as the limit as  .

3. The sequence is monotonic and

has  as the limit as  .

4. The sequence is not monotonic but has
0 as the limit.

.

:

:
1. 2.
3. 4.

. Given a    matrix  define  by

 Let  be the characteristic polynomial of .
Then the matrix  is:  
1. 2.
3. 4.

1.

2.

3.
4.

Let  be a  real symmetric non-singular
matrix.  Suppose there exists  such
that

.

Then we can conclude that
1. det .
2.  is positive definite.
3.
4.
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. Consider the function

The derivativee ooooooff ff thhhhhtheeeee e fuf ncctititiititit onnnooo aaaaaaaat ttt ttttt    aalaaa onononnnonnng g gg ggg 
the directiooonnnnnnn  is:s:s:s:  
1. 0 2.2 111
3. 22 44.444

.

:

1.  

2.222.222  

333.33  

44.4.444.4

. CC. CCCCononnnono siddedd rrr the eeee imprrrropo er Riemann integrall

ThThThhThTTTThTT iiissisisiss intttttttegggggrarrrr l is::::
111. ccococc nttttttiniiiii uuuou us in nnn
2.2.222.2.2 coooccoontininininnuoouooooous only inininninn  
3.3333 ddiscscconnnntittt nunununuuous in 

4. didididdididdissccscscsscoononooo tiiiinnununnnuouououo s only in

.

- ?

1.

2. ,,,   ,
  

has  as the limit as  .

33.3333 ThThThTThheee sequence is monotonic and

hahahahaassss  as the limit as  .

4.4.444.44 TThTThThThThTThT eeeee sess quqq ennnncececceee iiisss nonnnnnnot monotonic but has
0000 asasaas tttheheheheheheh llllllimimiimimi it.

.

::

:
1. 222.22..
33.33 4.4

. GGiveneenennenn aa     matrix  definnnnne bbbbbbbbyyyyyy

LLet  be the characaacacterissstic polyyyyyyynooooomiimiallalalalal oooooffff f .
ThTThThTTTT eneeneeen the matrix iiiiiis:  
1... 22.2222
33. 44.4

111.1

222222.

3.
4.4.44..

Let bbbbbbeeee a a  real symmetric non-singular
maatrrrtrtttrixixxixii . SSSSSuppose there exists  such
that



. .

  
:

1.

,
2.

3.

, ,

4. ,

. Let . Let  be

defined by .
Pick the correct statement from below:  
1. There exists an eigenvector  of 

such that  is perpendicular to 
2. The set  is a

nonzero subspace of 
3. If  are nonzero vectors such

that , then  is
a scalar multiple of .

4. For every , there exists a nonzero
 such that .

 ( )

1. 2.
3. 4.

Let  be a  matrix and   be a
vector (with real entries). Suppose the
equation  admits a unique
solution.  Then we can conclude that
1. 2.
3. 4.

.

, ,

1.

2.

3.

4.

. Let  be the vector space of all real
polynomials of degree . Let 

 for  be a linear transformation
from  to . Consider the basis

 of . Let  be the
matrix of  with respect to this basis.
Then
1.
2.
3. there is no  such that 
4.  has a nonzero eigenvalue

.

: 
.

1.
2.
3.
4.

. Let 
be linearly independent.
Let

 . If  is the span of 

then
1.
2.
3.
4.
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2.

3.

, ,,

4. ,,,

. LL. L. L. eeteee  .. LeLeLeL t  be

ddded fiinenenneeenneeddd d ddddd bybybybbybyybyb   .
Pickckckkckkckk ttttttthehehehheeeheh ccccorrrrrrrerr ctctctcc  stateteeeeemmmemmmeentntntnn ffffrorrorommmmm mm bebebbbelow:::::  
1. ThTThThhhThheeerereee ee exexexeexiiisiii ts aaaaaannn nn eiiiigggenvector  of fff ff

sussususuchh tttttthaahaaat  is ppep rpendicular to 
2.22222 ThThThTT e e seeeettt t  is aa

nonnnn nnznnn eereree o ssussss bsppapppp ce of 
33.3.333.3 If aaaaare nonzero vectors succchh

thttt aata  , then iis
a ssscs aaalar mmmmmmultiiiipplppp e of r .

444. Fooooor rrr eeveveveveryy y y , there exists a nonnzzero
 suuucuu h thhhhat .

 ( )

1.1.1.1. 2.
3. 4.

Let bbbbbeee a aa mmmmmmmmatrix anddaa   bebbbebbe a
vector (wiwiwwiwiithhthth realll entries). Suppose ththththhhheeee
equation  admits s ss s aa a aa unuunuunununiqique
solution.  Then weweeeee cccccannnnn cccccono clude thhhhatatatatataaaat
1. 2222.222
3. 444.444

1.

2.2222

333.333

4.4

. Let bbbeee thtttthe vevveveveveveeccctccc or ssssspappapp cee offfofff all real
polynomiiialalaalallssss ofofffoo dddddegreeeee e eee . Leettt tt

 for bbbbeeee a a liinennenenenenn araarar ttttrarararraansnnnnn fofoooormrmmrmrmr ataaaa ion
from  to . CoCoConsssiddidiididididererererrerr tttttthehhh bbbaasaaasis

 offf ffff .... LeLLeLeLeLeeeL t ttttt  be thhhhthee
mmatrixx oooooofffff wwittthhhhh rerrrrrr spspspppeccccct ttt totototooo tttttthihihhihis s baassissss s.s.
TThenenenen
1.
22.222
33. therreee e e is no  such thhhhhhhattttttt 
44. hhasa a nnnnnnonooo zero eigenvaluuuuue

.

: 
.

1.
222222.2.2.2
333.3.33333
44444.

. L. L. L. L. LL. LLLLeteeete  
bebbb lllinii earllrlrlyyyy yyy iinnndedededdedd penddenenennenennnttt.t.ttt
LeLeLeLeLeLLL tttt

 . IIIIIff fff iiis ththhthttt e span of 

thhhthhththhhenenenen
1.1.11
2.2..2.22.
333333.



.

:
1. 0 2. 1

3. 4.

. Let  be a polynomial of degree . The
radius of convergence of the power series

is:
1. 0 2. 1
3. 4. dependent on 

. : 

,
:

1. 2.
3. 4.

. Let  be two complex non-constant
polynomials of degree  respectively. The
number of roots of 
counted with multiplicity is equal to: 
1. 2.
3. 4.

. :
1. 2.
3. 4.

. The residue of the function

at  is:
1. 2.
3. 4.

. ,

1.

2. ,
3. ,
4.

. Let  be the open unit disc in  and  be
the collection of all holomorphic functions
on it. Let

and

 Then 
1.  Both  are singleton  sets
2.  is a singleton set but 
3.  is a singleton set but 
4. Both  are empty

. - ?

1.  mod  and mod 
2.  mod  and mod 
3.  mod  and mod 
4.  mod  and mod 

. Which of the following statements is
FALSE?  There exists an integer  such that:
1.  mod  and mod 
2.  mod  and mod 
3.  mod  and mod 
4.  mod  and mod 

. ,
( ),

?
1. 0 2. 1
3. 4.
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:::
1. 0 2. 1111111

3. 4.4.444.4

. Let  be e e aaaaa popopooolylyylylylynooononommimm alalalala  of ff f ddddddeeege ree . The
raaaadddididdd ususususu  of coccc nvvvvererereererrgegegegeenccceeee ee ofoffff ttttthhhheh  power series

isissisii ::::
111.1.1. 0000 2. 1
333.33 4. dependent on 

... : 

,
:::

11.11 2.2222
3.3.3.3333 4.

.. Letetettett bbbbbe two compmpmpmpppmpmpmppmppppplelllleelellelellexxxxxx nonooonnononnnn-n-cococcocooonsnnsnsnsnnstattatattatatatatatantntntntnttnntnnntt
popoppoppolyyyyynonononooonomimimmimimmmmialaa s offffff ddegegeegggggree e rrrreesesesesespepepeeppectctcccctivivelleleelellyyyy.y TTTTTThehehh
nuunuuunun mbmbmbbmbmm ererereereer ooooooff ff rooototoototots s offfff 
cocoocooounnnnnnu tettt ddd dd wiwiwwiwiwiithhththththtthth mmmmmmuluuu tiplpllpliciiicitititiitty y y yy is equuuuuuuual ttttttoo:o:o:o:oo:oo:  
1. 2.
3. 4.4444

. :
1. 2.2.2.222
3. 4.4.444...

. The residue of the functiondd

i

11111..

222.222 ,
3. ,
444.444

. Let  be the opooppooopppennnnen uuuuniiiiiitt t diidididid scscscscsccc innnnnin  anndndndndd  be
the collection of f alalalaaall l hohoh lomomomomoomomoom rprrprrprpppphihhihihihihh cc c cc funcncnnnctiiititiiionooo s
on it. Let

aandddddd

TTTTThehehhhhhen 
1.... BBBoth  are ssssiningleeteeee on  seeeeeettsts
22. iiis a singletoooooonn nn seeeeeettt tt but 
33.  is a aaaa sissssisinggnngggnglllell toooonnn nnnn set but 
44.444 Bo hhthhh  are empty

.... - ??????

1...  mod  and mmommmm d ddd dd
2.22.2222222  moddododdod  andddd moomooom d d
33333.3 moddooddo  aaaaaandndnndddndn  momomoooddd dd
4. mmmod aaaaaaandndndndndnddnn  mmmommm d 

. Which of the followini g g g g g sstssstatatttata eemeeee ents is
FAAFAFAFAAFAFFAFAALSLSLSLSLSSSSLSLSEE?EEEEE   There exxxxisssisisi tttstt aaaaaannn nn integer  such that:
1.11.11.1. mmmmmmodddododo   and mod 
2. mmmmmmmmodddodooo   and mod 
3.3...  mod  and mod 
4 mod and mod



. Let be a prime number.  How many
distinct sub-rings (with unity) of cardinality

does the field  have?
1. 0 2. 1
3. 4.

.

 (
) 

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

. Let  be the group of units (i.e.
the elements that have a multiplicative
inverse) in the ring .  Which of the
following is a generator of ?
1. 3 2. 4
3. 5 4. 6

.

1.

2.

, ,

3.  

4.  

. Let  be a prime. Then
1.  has at least five subgroups of

order 
2. Every subgroup of  is of the

form  where ,  are subgroups
of .

3. Every subgroup of  is an ideal of
the ring  .

4.  The ring  is a field.

.

,

1.

2.

3.

4.

. Let  and  be two solutions of the
problem

 where  and  are real constants. Let  be 
the Wronskian of  and . Then  
1.
2.  for some positive

constant 
3.  is a nonconstant positive function
4. There exists  such that

.

: 

. Let

 and 

.

Then any solution of the first order system of 
the ordinary differential equation 

 satisfies 
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 (
) 

- ?
1. 3 2.2.2 4444444
3. 5 4.4444 6

. Let bbbbbe e eee ee thtththththht e grgrrgrgrgg oooouo p p pp ofofofofofofo  units (i.e.
the eee elee eememeee ennnntststssts ttthahah tt tt t hahhahhaahave aaaaaa mmmmullululuu tiitittt plicative
innninnveeeeerrrsr e) iiiiin n nnn nnn n ththththththeeee ririririririnngngng  .  Which of the
ffofoooollllllllll owwwwinininininnng gggg isisissiiis a gennnennenererrraatator of ?
11.1111 33333 2. 4
3. 5555 44. 66666

.

1.111

2.22

, ,

3.  

4.4.44  

. LLLLLLLLetteteteteeteet  be ee ee e a prime. TTThehehehehennnnn
1. hhhhhhhasaa  at least fiiiivevevevevevevvvv ssss bbbbbububububgrgrgrgrgrg ouuuuupspspspspps ooooooooofffffffffff

ororroro deddeddeeedeeerrr rrr
2.22.222.. EvEvEvEvvEvEvereerrerrreeryyy y susubgggrororrr upuupuupupp of ff fff iiiis fof tthhehhhhhe

fooooorrmrmrmrmrmmrr  wwwwwhheheheheere , aaaaaaaarerereerere sususuuuuubgbbgbbbgggggrororrrrrr upupuupupuppppssss
ofofofofoo .

3. EvEvEEEEE ereerererrry y susususuusususuubgbbgbgbgbggrroororrroupupupupppupu  of  is an ideal of
the eee rirr ngngnggg   .

4.  The riniinnnnng ggg  is a field.

. Let  and  be two solutions of the
prpppprrroboooobbbleleleleemm

wwwwwwhehhhheheerererr  andnddddnddndn   areeee rrrrrreaeaeaeeaeaeaee l lll consnsnnsstatatt ntntnts. Let  be
hththhhee ee WrWrWWWWW onnnnnsksskkkiai n nnn ofofofofofofo   anddnddddndd . ThTThThThenenenen 

1.
2. fffforoorooroor sssssommommomomee poosisisss tiiiit vvevv

constant 
3.  is a nonconstanananannt popopopp sisiiitttttttivivivivvve eee fuffufufuuncnn tiiiooonooo
4.44 Therrrrree eeeee eeexxxexexiisissttstssts  sucucuccucch h hh hh thhthtthht aatata

.

: 

. LLLLLettteeeet

 and 

.



.

1.

2.

3.

4.

. Let  be four differentiable functions
defined on . Then the partial differential
equation

 is 

1. always hyperbolic
2. always parabolic
3. never parabolic
4. never elliptic

.

- ?

1.

2. ,

3. ,

4. ,

. For the Cauchy problem

which of the following statements is true?
1. The solution  exists for all .

2. The solution  exists for  and 

breaks down at .

3. The solution  exists for  and
breaks down at .

4. The solution  exists for  and
breaks down at .

.

,

1. 1 2. 1/2
3. 0 4. 1/12

. Let  and the derivative
of  at  is approximated by using the
central-difference formula

 with .

Then the absolute value of the error in the 
approximation of  is equal to  
1. 1 2. 1/2
3. 0 4. 1/12

. ,
(0, 0) (1, 0) x-

x-

,
:

1. 2.

3. 4.

. The curve of fixed length , that joins the
points (0, 0) and (1, 0), lies above the x-axis,
and encloses the maximum area between
itself and the x-axis, is a segment of
1. a straight line. 2. a parabola.
3. an ellipse. 4. a circle.

.

1. 19/20 2. 1
3. 17/20 4. 21/20

. Consider the integral equation

.

Then the value of  is 
1. 19/20 2. 1
3. 17/20 4. 21/20
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.

1.

22.222.22

33.3333

4.

. LLLLLLetetetetttet bee eee fouururu  differentiable fufufufufufuncncncnn ttionssssr
ddddededefifiineneed onnon . ThThhhThen the partial difffffeffefefeeeferereerr ntiaal
eeqeqquaaaaattittt ononnonon

 is

111. alwwaww yysyyy hhhhyyypyy erbbbobbbb lic
2.2222.2.2.2 alwwaww yysyyyy  parararararabolllllici
3.33333 nnnevvvevvv r rr parabbobbolic
4.444. nnnnennn veeeeeeer eleeee lipticccccc

.

- ?

1.11.1.1..

2. ,

3. ,

4. ,

,

1... 11111 2.2222 1/1/11/1/2222
3.33333. 00000 4.44444 1//11/1////122121

. Let aaaaandn tthhehhehhehe ddddddereee ivative
of  at iiiiis s apapapapapprp oxoxoxoooximimmmmmmmatataaatatatatedededdd by usuuuusininiinininng the
central-differencececeeeee ffforormumuuuullalal

wwwwwwwwitititiiitthh hhh hh hh .

ThTT en theeeeehhe aaaaabsbbbsssbsbs lolollutuuututtute ee vavavavvaaalululll eeeee ofoffofff theeehehee eeeeerrrrrrrrrorroroo  in thhthhhhe 
aapprprroooxoo immmmimation ofofoff iiiis ssss eqeqqquaaaaaal ll llllll totootottto 
1. 1 22.22222. 1/1//1/1/1///222222222
33.333 0 4.4 1/11/1/1/1/12121212

. ,,
((0, 0) (1, 0)0) x-x-x-x

x--

,
:

1. 222.222

33.3 4...

. TT. T. TTTTTTThehhehhehhhheehe ccccccururururuuururveeevevvve ooooooofffffff fixed lennnnnngtggth hh hhhf , ththththhhhaatatatatat jjjjjjoinssnssnsns tttttthhehhh
popoppp inintsts ((((0,0, 000000)))))) aananaanna d dd (1, 0)0)0)0)), liiiiil ees aaaabobobbooboob vevveveveev ttttttthhehhhhh xxx-aaaaxxixx s,
and encloseeeessessss ttthehhhehehh mmmmmmaxaxxaxaxaxiimummummmuumumum aaaarereeeeaaa a bbbeebbbb twtwwtwtt een
itseseseseessess lffffflffflflffl aaaaandnndndnndndn  the x-aaaaaxiixixxxx s,s,, iiis a seseseesesess gmgmgmmgmggmmmg eneneenenntttt tt offffof
111.1111 a aa aaa ststststststssstrararararararararaigghththttt lllliiinine.e.eee 222.2.2222. a aaa a papaaaaarrarr bola.
3. ann eeeeellllll ipipipipipseeeseeesses . 4. a a ccicc rcle.

.

1...1.1. 19919191 ///200 2. 1
33.333. 17771711 ///2/20 4. 21/20



. - : 
 ,

],

- : 
 1. : 

L

 2. : 
L

 3. : 
L   

 4.    : 
L

. Consider the equations of motion for a 
system  

 ,

  where 

 the generalized coordinates, and   the 
generalized velocities. Then the equations of 
motion in the form as above are 

  1. necessarily restricted to a conservative 
system but there is no unique choice of L.  

 2. not necessarily restricted to a conservative 
system and there is a unique choice of L.   

 3. necessarily restricted to a conservative 
system and there is a unique choice of L.  

 4.    not necessarily restricted to a conservative 
 system and there is no unique choice of  L.

. (100) 

: 
A, B, C D

(A, B, C, D ) A 

 (A, B, C, D ) D 

?

 1.     2.  
 3.     4.  

. Hundred (100) tickets are marked 
 and are arranged at random. 

Four tickets are picked from these tickets and 
are given to four persons A, B, C and D. 
What is the probability that A gets the ticket 
with the largest value (among A, B, C, D) 
and D gets the ticket with the smallest value 
(among A, B, C, D)? 

 1.     2.  
 3.     4.  

. : : 

- ?

 1. 

 2. 

 3. 

 4.  

. Let  and  be independent and identically 
distributed random variables such that  

. Let 

and . Then which statement is 
not correct? 

 1.  and  are independent . 
 2.  and   are independent. 
 3.  and  are uncorrelated . 
 4.   and  are independent. 

.

, : 

 1. 

 2. ,

 3. ,

 4. ,
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- : 
 1. : : 

L

 2. : : : : : : 
LLLLL

 3. : : : 
L

4444.     : 
L

.. Coooonsnnsnnnsnnn idddiddiiddii ererrererererer theeeee eeqquqqq atioooonsnsnsnsnnn  of f f mommommotittititiononooonn for aaaaaa  
syyyyyyysttstssststemeememmmeem  

 ,

  whwhwhwhwwwhwhwhwheereeee e 

ttttheeeehe ggggggennnnnerrrrrralaaaaa izeedeeed cooooooooordinates, and   the
geggegeggeeneneneeneneen rallillllizeeeeed veeelolll citiiitiiiesee . Then the equattioiiioioioioonsnnsnnn  of 
mommomommmm titittititit onoooo iiin thttt e foormrmrmr asss ss above are

  1.11.1. nnnnneceesesessaaaarir ly ressstrttrttrtrtricteteeteeed dd d tot  a connnnnnsesess rvaataaaa ivve eeee 
syyysysysyyystss emmmmm bbbbbbbut there iiiiissss nononono uuniquuuqqquque eeeee chhchchcc oiioiooio ceee ooof L. 

222. noottt tt necccessssssssarily restrictttttttttededededeededededdd tttooooooo aaaaaa cocccoc nsnsnsnsnsssereeererrererervavvvav tive 
sysysysysyssysystssttsts eememeee aaaanndnddndnd ttthere is a ununnnnnnnnnniqiqiqiqiqiqqiqqiqqqueueueueueueueuuee cccccccchohhhhhoohohhhohoiciciciicccciciciceeeeee ee e ofofofofoffoofoofoff LLLLLLLLLL..   

33333. nenenennen cecececeeecec ssssssss arillllyy y yyyy reeeeeestssss rictededdededed tttttooo o a a coocooonsnsnnsnssnsereervavavaaaaatitittitivevvvv  
sysysyysyyyystttststs emmmmmmm aaaaand ttttthehehehhhh rerree is ss aaa aa uuuununu iique choice of LLL.  

444444.....   nnototototott nnnnnecccccceseeseseese ssarilyyyyy rrresssestrtttttricted tooooooooo a cccccccccoononnononoooo sessesss rvrrvvrvrvvrvataaaaaaa ivivivvvvvvvvee eeeeee
ssysysyysyyysteeeem mmmm ananananaanannannd dd ddddd ththththtt ere isisisiiss nno o unuuuuuniqqqqqquueueueuueeueuue cccccccchohhhhoohohohhhhoiiciiiiciccici eeeeeeeee oofooooooof  LL.LLL.LLLL

. (100)

: 

( )
 and are arranged at random. 

FoFoFFoFFooouruururur tiiiicckekekkkeketststtsss are picked from these tickets and 
araaraararrre e given nnn totottoto fffffououououuour rrrr persons A, B, C and D. 
WhWWhWhhWhWhhWWhatataattatatat iiiiis ss s ththththhhe probobobbbbabbaaba iliillllilititiittity yyyy that A gets the ticket 
wiwiwiwiiwithththtthht tttthhhehhh lllllarararrrargegegegegeegeest valllllueuueueuueuee ((((amamamaaa ong A, B, C, D) 
anaaaaanand d DDDDDD gegegeegeegeeeetsttsttstss tttttheheheheheeeeh tttticcicicckekkekeeket ttt wiiiiiiththhthtthhh ttthehehhehee smallest value 
(a((a(a((aamongngnngngg AAAA, BBB,BB CCCCCCCCC,,, D)D)D))DD)DD)D)D ? ???? ?

 1.     2.  
 3.     44.4.44.  

. : : : : : 

- ?

 1. 

22. 

33. 

44..   

. LLeLeLeLeLeLet aand  be innnddeddepeeepeeeenndnnn ent anananananand dddd dd ideneenen itiicaaaaaallllllllll y 
ddisststsststribub teteteteedddd dd raraaranddnddndndnn omommmmmm vvvariablessss suucuu h thhhhhttthataatataatatat 

. LLLeLLLL t 

aaaanannnnananananna dddddd . Then wwwwwwhihihihich ssssssttatatttataateteteeemeemememmmmenttttt is ss s 
noonnnnonotttttt cocooococorrrrrrrrrecccececeecect?t?t?t?t?t?t?t?t???  
1111. aaaandndndndndndd  areree iiiiindnnnn epepepe ennnnnenddeddd nttttttt .... 

 2.  and  areree iiindndnddepeppependeeeeentntntntntntnnt..
3333333333. aaaaaaaaaandnndndnndnnnnd aareerereereer uuuncncnccncnnn orrelaalaalaaalalatettetet d dd ddd ..
44444444.  aaaaaandndndndndnnd  aareeererere iiiindepppepppppeeneneenendededededeedd nnntnnn .

.

, : 

 1. 

222222. ,



. Let  and  be two independent pure 
birth processes with birth rates  and 
respectively. Let . Then  

 1.  is not a pure birth process. 
 2.  is a pure birth process with birth 

rate .
 3.  is a pure birth process with birth 

rate min .
 4.  is a pure birth process with birth 

rate  .

.

: 
1.

 2. 

 3. 

 4. 

. Let  and let 

Then identify the correct statement. 
 1. 
 2.  does not have  distribution. 
 3.  has a bivariate normal 

distribution.  
 4.  does not have a bivariate 

normal distribution.  

.

,
 ( ) 

- ?

 1. 

 2. 

 3. ,

 4. ,

. Let  be a random sample from 
, where . Then which of the 

following statements about the maximum 
likelihood estimator (MLE) of  is correct? 

 1. MLE of  does not exist.  
 2. MLE of  is .
 3. MLE of  exists but it is not .
 4. MLE of  is an unbiased estimator of .

.

: 

. Let  denote a random sample from 
a  distribution. Let  be known 
and  be unknown. Let  be an 
upper  percentile point of a 
distribution. Then a 
confidence interval for  is given by  

.

- ?

1.

 2. 
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rate min .
 4.  is a pure birth processsss wwwwwwititititi hhhhhh bbibibibib rth 

rate .

.

: : 
1.

222222.

333333. 

 4.

. LeLLeLLLLeett t  anddndddndnd let 

ThTThhThThTThheneene  idddedddd nntnnn ifyy yyyyy the correct statement. 
111111...
22222222.. dddoooeo s nnonnn t hahahaave  distributionnn. 
3. hhhhhas aaaa bivariate normal

diststststststribubbbbb tionoononon.  
44444444...  doeoeoeeees nooooot ttt have a bivariateee 

nnnnonnn rmmmmmmalalalall distribbibibbbbutuu iooioonn.nnn. 

.

,
 ( ( ( ( ( ) ) 

------- ???????

 1.

2. 

 3. ,

4. ,

: 

. LeLeeeeL tt  denottttte ee aa aaaa randddddddommmmmm ssssamamaamamaammplppllplpleeeee fromommmmm 
aa  distribution. Let bbbbbbbeeeeeeee knknknkknknk owwwwwwnn nnnn
aandddddd  be unknown. Leeteee  bbbbbbe eee e an 
uupperr ppppppereeee centile poinnnnnnnt ttttt oofooooo aaaa 
ddistributiiononononnn.... ThThen aa 
cconfidence inttttereererrvavv l for rr r  is gigiiveeen bybybyybbyybby 

.

- ?

1..11.11



 3. 

,

 4. 

: UMP

. In the context of testing of statistical 
hypotheses, which one of the following 
statements is true? 
1. When testing a simple hypothesis 

against an alternative simple hypothesis ,
 the likelihood ratio principle leads to the 
 most powerful test. 

 2. When testing a simple hypothesis 
against an alternative simple hypothesis

,        
.

 3. For testing a simple hypothesis 
against an alternative simple hypothesis 

, randomized test is used to achieve the 
 desired level of the power of the test. 

 4. UMP tests for testing a simple hypothesis 
 against an alternative composite ,

 always exist. 

.

,

,

 1. .
 2. .

 3. 

 4. 

. Let  be uncorrelated observations 
with common variance  and expectations 
given by  and 

, where  are unknown 
parameters. The best linear unbiased 
estimator of  is  

 1. .
 2. .

 3. 

 4. 

.

: 
 1.        2.  .
 3.     4.  .

. Let  and 

. The value of   such that  

 and  are independent is  

 1.        2.  .
 3.     4.  .

.

:
-

,

- ?   

 3.  for all 

 4.  for all 

. A sample of size  is drawn without 
replacement from a finite population of size 

, using an arbitrary sampling scheme. Let 
 denote the inclusion probability of the 

-th unit and , the joint inclusion 

probability of units  and .
Which of the following statements is always
true?   
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 4.

: UMP

. In thee cconnonono texttt ooooooffff ff tetteteteteeesttstts ininiininng ofofofofo sstat titiistssttststicccciicalallaaaal 
hypooooththhththttheseseseseses, whwwhwhhhwwwwhicicciiccicchhh hh onoononononone offffofoo tttheeeeehehh ffollowing 
stattattttatememememmeents iiiiissss trttrrueeeeue?????
1.1.1.1 WWWWWheeeenn nnnn tettetteetet stssststinininnnngg gg a a sisiiiss mpmpmppmplllel  hypothesis 

agggggaiaiaaiaainsnsnsnn tt tttt t aanaaa  alttltlteeerere nananan tive simple hypothesis ,
ttttheheheehhhhee lllllikikkikikikkkelelelleleee iihihooooooood ddd d ratio principle leads to the 
mmmmmmmmmososossosoosttt tt tt ppop wwewww rffrfrfrful tesst.tt.t. 

2. WWhWhWhWhWhhWWWhW eeenee ttttessstiitititit ng aaaa simimmmmplplplplp e hypothhthheesesesessisii  
agagaagaggaiaaaaa nsnssnsnsst aanaaa aaltttltltltl ernanananan tive simple hypopopopopoththhthththeeesis

,        
.

333333333... FFFoF rr rrr teeeeeestinnnnng a ssissss mple hypothesis
agaaiaaaa nnnsnnnn t aanananan alteeernative simple hypotheeesis 

, rrar ndddddomizzzzzed test is used to achieevve the 
 deesirrred lleeveeee el oooooof the power of the testt.. 
4444. UMMMUMUMUMMPPPPPPP testttts ssss for r tet sting a simple hypottthheh sis

 aggaggg insttttt aan n alalalalaltet rnative composittittttite eeee e ,
aaaaaalwwayyaa s sss exist.tt.t. 

.

,

,

 1. .
2. ..

 3. 

 4.

. Let  be uncorrelelellatataaatatedeeeee ooobsbsbsbbbsereerererrrvavvvvvavations
with common variance  and exppppececeeecctatttatataatititttiionooononnsss s 
i b d

: 
 1...         2.  .

333333..      4.4444.  .

. Let  and 

. ThThTT ee e vaaaaluluuuluuul ee ee ee offofofofoofofofoff   sucuccccch hhh thtthtththat  

 and aaareeeee inddnddnddndepepepepeepppenenenenended ntttt is   

1.         2.22.222.2.  .
33333.     4.4   .

.

:
---

,

-- ?? ?   

 3.. for all 

44444444.... fffffororororoo  all 

.. AAAAAAA ssssample of size  is drawn without 



 3.  for all 

 4.  for all 

.

,

  

 1. 

 2.  
 3. 

 4.  

. Consider a series system with two 
independent components. Let the component 
lifespan have exponential distribution with 
density 

 If  observations   on lifespan of 
this component are available and 

 then the maximum likelihood estimator of 
the reliability of the system is given by  

 1. 

 2.  
 3. 

 4.  

.

, 2 ,

  

, 0.4 ,
: ,

- ?

 1. 1

,
 2. 

 3. 

 4. 

. Customers arrive at an ice cream parlour 
according to a Poisson process with rate 2. 
Service time distribution has density function  

Upon being served a customer may rejoin the 
queue with probability 0.4, independently of 
new arrivals; also a returning customer’s 
service time is the same as that of a new 
arriving customer. Customers behave inde-
pendently of each other. Let  number 
of customers in the queue at time . Which 
among the following is correct?  

 1.  grows without bound with 
probability 1. 

 2.  has stationary distribution 

given by 

 3.  has stationary distribution given by 

 4.  has stationary distribution 
given by 
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 3.  for all 

 4.  forrrorror aaaalllllll  

.

,,,

  

111111.

2222222.  
33333..

 4.  

. CCCCCCConnnonnnonsisssss deeeer r a sesss riesesesess system wiiiiiwitthtth twowowowowow  
ininini dededededeedeeppepp nddddddennnt comppponooo ennntststst . Let the e ccommpmm onoonnnneeene t 
liliilililil fefefefeefefespssppspspspanaaaaaaa hhhhhavavvvvve exponeneeenntnntnnntntiaii l l ddiidistribuubububb tiiitititioonoo wwwith 
deddededensity y y y

 If oobsbbbbbb errrrrvavavavaav tititiititittitiionononnonoonons s s sss   onnnonononnon llllllififififffififififififfeseesesesseseesespapapapapaaappaann nnnnnnnn ofofofofffooff   
this cccccomomommmmmpooopoppp nnnenenennnneentntntntntnt aaaarerereeeee aaaaavav ilabababbbblellele aandndnndd 

 then the maximum likeliiiihohhohohhoodooododod eststststtimimimimmmmmataataaatattoroooorrrr of 
the reliability of the system is givenn bbbbbbyyyyy y

, 0.4 ,
: ,

- ?

 1. 1111

,
222.

33.

44.

... CCuC sttttomoomomommmmmerereeererrs ss araarrrarriiirririvvvvevevv  at an iccceccc  creeeeeamammaaammmaa pppppppppparaaa loooourrrrrr 
aaccording to aaa Poisson pprrror cecececec ss wwwwwwwititititttti hhhhhhh rateeete 22222.
SSSSSSSeSeSeSeeSerrvrr iccceee iiititititimemememem dddddddddistribution nn hahahahhaassss deeeensnsnnsitittiity yyyy fffuffff ncnccncnctiiooonoo  

UpUpUppppponnnnnnonnn bbbeieieeing serveeeeddd a a cccuc stommommmoommmereerrerereerer mmmmmmmmmayaaa rrrrrrejejoiioiiooioo n the
quqquqquuquuqqquq eueeuueuuuuee e eee ee wwiwwwwwwiw th ppppproororoorobbbababbabibiiibibbbb lityy 00000.444.4444.44, ininininnnndedededdeddd peepeeepepp ndndndnddnddeene tly of 
ne   w   arriiivavavavavvv llls; ; ; ; ; ; ala so a  a a a a a a r r r r retetteeeteetururururuururningngngggng c c c c c customer’s 
seeeervvvrvrrviccccici e tititit mmmem  is thhhhhe e eee sasasaassasaasamemmemmmmmem  as s s ththhhhaatataaa  of a new 
arararararririirirr viviviving customer. CCCCCCCCuuuuuustttttommommmmererrrss behave inde-
pendddenee tly of each othehheheeherrr.rr LLLLLLeeteeee   number 
ofoffofoofofoff cccccusuuusussuussttototot mers in thhhthht eee e ququququuq eeue at time . Which
amamammammammoononooo g the foooofofofollllllll owowwwwininninning is correct?  

 1. ggggggrroroororror ws without bound with 
prprrprppp bbbobability 1. 

2 has stationary distribution



HHkkxx 

.

- / / ?

 1.  

 2.  

 3.

4.

. Let and for  define 
 Which of the following 

is/are true? 
 1.   is a monotone sequence. 

 2.  .

 3.   is a Cauchy sequence. 

4. .

.

 1. 

 2. 

  

 3. ,

  
 4. ,

   =

. Let  be an arbitrary sequence of real 
numbers.  Then 

 1.  for some 
implies  for any .

 2.  for some 
implies  for any 

   .

 3. Given any  there is a 
 real sequence  such that 

 but
 4. Given any ,  there is a 

real sequence  such that 
   but =

.

 1. ,
 2.   ,

 3. 

  
 4. : 

. Let  be a continuous function and 
 for all .  Then 

 1.  is bounded above, but not bounded 
below 

 2.  is bounded above and below, but may 
not attain its bounds 

 3.  is bounded above and below and 
attains its bounds 

 4.  is uniformly continuous 

.

.

 1. 

 2. 

 3. 

 4. 

. Take the closed interval  and open 
interval .  Let 

. For  define 

 where 

.  Then 
 1.  is differentiable at all 

 points of
 2.  is not differentiable at 

and
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.

- / //// ????

 1.  

2.  

 3.

4.4.444

. LLeLL t and for  define 
 Whiichhhchccc oooooffffff thttthe ffffffoolllllllllowowoowowwwiniiii ggg ggg

issisiss//a/a/a/aaa//arerererree tttttttrrurr e?e?e? 
11111. ..  iiiiiiiis aaa aaa moooooonnnon tooootone sequence. 

222222...  .

3333...  iiiiiis a CCCaCCC uccccchy sequence. 

4.444.44.4. .

.

1111..

222...

  

333.... ,,,,,

  
 4. ,,,,

   =====

....

 1... ,,,
222.   ,

 3. 

  
 4. : 

... Let bbbbbe a ccooonttttttiniii uouuouuoussssss fffffffunuunnnnctctcttcttcttioii n annaa d dddd
ffoorooror allll . TTTTTTTThehhehehehehh n 

 1... iiiiis bounded abbbbbovvvvve, bututuututt nnnnnnotooooo bbbbbbbbouououooooundnddndnnddnddede  
belollolow 

 2.  is bobbobboboob unded above and bbbebbbb lolollolloooow,w,w,ww, bbbbbbbbutututuuuut mmmmmmmayyyyyy  
nononoonon t attainiininn iiitsttts bounds 

 3.  is bobobobobbboundeed d ababababbove and beeeeeloooooww www anananananna d dddddd 
attains itiiititttssss ss bobbbb undss 

 4.  is uniformlmlmlly yyyyy conttttttinuous 

.

.

 1.

2222. 

 3. 

444444444. 

. TaTaTaaTaT kekeekekk tthhheeeee ccccloolollosed interval  and open 
ininiinninteeetettterrrval .  Let 

F d fi



 3.  is not differentiable at 
 4.  is not continuous 

. - / / ?

 1. 

  
 2.   

3.

4.

. Which of the following is/are true? 
 1.  with the usual topology admits a 

metric which is complete 
 2.   with the usual topology admits a

metric which is not complete  
 3.  with the usual topology admits a 

metric which is not complete 
 4.  with the usual topology admits a 

metric which is complete 

.

- / / ?

 1. 

 2. 

 3. 

4.

. Let  be the span of  and 
   Let and

 Which of the following are 
correct? 

 1.  is not connected. 
 2. 

is connected. 
 3. 

is connected. 
 4.  is connected. 

.

,
;

.

- /
/ ?

 1.   
 2. ,

 3. ,

 4. ,

. Let  be any set.  Let  be the power set 
of , that is, the set of all subsets of 

; .
 Then which of the following is/are true 

about the set ?
 1.  for some .
 2.  is a finite set for some .
 3.  is a countable set for some .
 4.  is a uncountable set for some .

. -
/ : / ?

 1.     2.  
 3.   4.  

. Which of the following functions is/are 
uniformly continuous on the interval ?

 1.     2.  
 3.   4.  

. : 

 1. 

 2. 
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 2.  

3.

4.

. WhWWhWWhhWWWW ich ofoofofoofffof tttttttthehehehehehhhehe ffffffolloloololowiwiwiwinnngnn  is/are true? 
11111. wwwwwwwiiitiith ththhththt eee uusu ual topology admits a 

memememememememmetrttrtrtrtrt iciicciic wwwwhihihihihh chhchhchhhch is comppmpmpmpleleelleletetttteete 
 2.  wwwwiitth h hhh the ususususuuu uaaaaalllll tttotopologyyy aaaadmmd iiitii sss aaaaa

mememeemememeetrttt icccccicc wwwwwhhih chhhhhhch is nnonnn t complete 
3333. wwwiti h h ttht e uuusu ual topology admmmmmmitittittitti ss a 

mmmmmmettrrtt iccccc whhhihhh ch iiiiiiis not complete 
4444444.  wittttthhh hhh theee ee usual topology admitss a 

meememm triiiciicic wwwhhich is complete 

.

- / /// ????

111111...

222...

3333...

4.

. Let  be thhhhe eeeee spsss aananaann of  and 
   Let anananannnddddddddd

 Whichhhhhh ooof fff ff f thhhhhhheeee eee foffoffooolllllowiing g araare eee
correct? 
1 is not connected

/ ?

1111.   
2222222.. ,

33. ,

 4. ,

. Letettt bbbbbbbe any set.tt   Leeeeet  beeeee thththththhthhtheeee popoppoopoop weeerr rrr seseeeet
offoffffofof , tthttt at is, the setetetetet oooooof all ssussssubbsbbsbbbsetttttttsssss s s ofofoofooffof 

; ...
 Thhhehhehh n n whhhhhhhicicicicci h of the followingggggg is/s/s/s/s/arrrre ee ee trtrrrrttrtrueueueueeueuueu    

abouuuuttt ttt ththt e set ?
 1.  for somomomme .
 2.  is a fifififinininite setetttt for sommme .

333333...  is a counnnntablee set forrr rr soooomemeeme ....
44444444.  is a uncooooounu taaaaaabblb e set tttt t foooofoorr rrr sooooooooomemmemememmmem  .

.. -
// : //// ????

 1.     2..2...      
 3.   4.4.4.44   

. WhWhWWWhhiciiii hhhhhh ofoffoffoof ttheeeeeehe fffffolo lowiwiiiiiw nngnnggnngnng fffffffunununuununnctc iooooonnnsn iiiiis/are
unnnunuuuu ififii orrorrmllmmlmmm y continnnnuouououououuoususuuususssu oooooonn nn thhhheee e iininntetetterval ?

 1.     222.2   
333333333...   4.  

. : 



 3. 

 4. 

: 

. Define  on  by  

 .   Then 

 1.  is not Riemann integrable on .
 2.  is Riemann integrable and 

.

 3.  is Riemann integrable and 

.

 4. 

where   and  are the 

 lower and upper Riemann integrals of .

.

- ?

 1. 

 2. 

 3. 

 4. 

. Let  be the vector space of all complex 
polynomials  with .  Let 
be the map .  Which 
of the following are correct? 

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

.

,

 1.  2.  
 3.  4.    

. Consider the real vector space  of 
polynomials of degree less than or equal to .
For  define 

 where  is the  derivative of 
evaluated at .  Then  defines a norm 
on  if and only if 

 1.  2.  
 3.  4.    

.

 1. 

2.

 3. 

4. : 

. Let  be  real matrices such that  
 det  and det .  For 

consider .  Then 
 1.  is invertible for each .
 2. There is a  such that  is 

not invertible. 
 3.  is not invertible for each .
 4.  is invertible for only finitely many 

.

.

 ( ) : 
 1. 

 2. 
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. Define  on  by  

 .   Then 

1.  is not Riiememmemee annnannnnnnnnn iiintegrggrrggrg abbbbbbbllelelelelelee ooooooonnnn nnnn .
2.  is Riiememememee annnannana n inteeteeteegrgggggg abbbbblleleleleleee aaandnddddndndnd 

.

 3. iiiiissss Riememmmemannnn nn nn iniinininteteteet grrgrgg ababababa llee aaaaandndnddn  

...

4444. 

whwhwhhwhhwhwhwwherererrerrere e  aaaaandndndndn  aaaaree ttttthehhhhh  

lllllowowwwerrrrrr anndnnn uuuuuppppp errerer Riemann integraaaaals ooof .

...

- ?

11111..

 2...

333333..

4444. 

. LLLLetttt   bbbbbbbeee e thhhhhe e eee vevveveveeectorrrrrr sssssppapaceeeeee ooooofffff alaallll cococcoccocoompmpmmmpmpmpleex x 
popopoooolynonononnnoon mimimimimimiallallaa s ss s wwwwititiiii h hhh . LLLLeteeetet 
bebebebeb ttttthehhhh mmmmmmmmapapapappapappap .. WWWWWWWWWWWWWhiichchchchchhchchchh 
of ttttthehehhhhh fffffolo loooololoooowiiwiwiwwiwwwingngngngnng aaaaaarererrree corrererereectcc ?????

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

.

popoppopoolynomials of degree less than or equal to .
FoFoFoFoFFFoorrrr ddddefine

wwwwwwwwheheehhhhheh rererererree   is ththhthhhheeee e e dddderivative of 
evalalalalluuuuuateteteteeteeteeddd dddd atatatatat . TTTTTTheh n ddddefines a norm 
onoonoonn iiiiff fff anaaaa d dddd onoononnonononnlylylylylylyyl iiiiiiiif f f ffff

 1.  2.  
 3. 44444.    

.

 1. 

2.

33333333.

444.444. : 

. LLLLL teeetetet bbbbbbbbbbbee eee e ee e  real ll l mamamaamatttrt ices sssssssuucucucucuucuchhh hhhhhh thhhhhaaataa  
dddddet aaaaandndnn dddddeteeee  . FFFFFFooroorooor 
cocococoocooconsnsnsssnssnnsidiiddididdereeeee  . TTTTTTheheheheehen 
1111.....  is inninininni vvvevertrtrtrtr ibibibibi le ffffororooroor eeeeeaaccacaca hhhhh hhh .

 2. ThhhhhThTT ereree e isssisissi aaa ssssucucucucuuch h h thhthththttt attatata   is
nooonoonon ttt t iinvertible.

 3.  is not inverttibibibiibbbleleleelele ffffforroroorooo  each .
444444444...  is inverttibibbibbllell ffffoororooo  only finitely many 

.



 3. 

 4. 

. Let  be an  real matrix.  Pick the 
correct answer(s) from the following 

 1.  has at least one real eigenvalue. 
 2. For all nonzero vectors 

.
 3. Every eigenvalue of  is a 

 nonnegative real number. 
 4.  is invertible. 

.

,
,

?

 1. 

 2. 

 3. 

 4. 

. Let  and  be two 
bases of   Let   be an  matrix with 
real entries such that  

.  Suppose that every eigenvalue 
of  is either   or .  Let .
Then which of the following statements are 
true? 

 1.  is also a basis 

of .
 2.  is invertible. 
 3. Every eigenvalue of  is either  or .
 4.  if .

. ,
- /

/ ?

 1. 

 2. 

 3.   
 4. 

. Let  be a  matrix with the property 
  Which of the following is/are true? 

 1. has  distinct eigenvalues. 
 2.  has one eigenvalue of multiplicity .
 3.  is an eigenvalue of .
 4.  is similar to a diagonal matrix. 

. ,

.

 1. 

 2. 

 3. 

 4. 

. Let  be an  matrix with real entries.  
Define .
Then   defines an inner-product if 
and only if 

 1. .
 2. .
 3. All eigenvalues of  are positive. 
 4. All eigenvalues of  are non-negative. 

.

 1. 

 2.   
 3. 

 4. 

PYQ June 2016 - 19

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

correct answer(s) from the following 
1.  has at least one real eigggggennenenene vvvaavav llul e.eeee.. 
2. For all nonzero veeeectctctcc ooors

..
 3. Every eiiieieigggegg nvnvvnvvn aalue of iiis sssss a aa a

 nonnenenegaagaag tiitititt ve rrrreaaeeaeaeaeaealll lllll nununnuunumbmbmbmbmbbeereeeere .
4. iiisss ss innininiinnnvvvevverttttrtibibibibbibibbblelelelel . 

.

,
,

?

1111.

2222..

3333.

4444. 

. . LeLLLL t t ttt aaaaandnnnnnn  bbbbbbbe ttwwwwwoooo 
babbabaaaases s ssss ofofoofofoof   Leettt t   bebbbb  an mmmmmmmataaaattaa ririirririx x xxx wiwwwww thththhh  
rereeeeealllll eeeenttttririririiriesesessessesse ssssssucuccucuccucuu h hh thatattt 

. SSSSupupuppupupppopopoooposesssseese thatttt eveeveveverrrryy yy eieee gegg nvalue 
of iis ss eiie thththhherre   ooooooorrr rr .  Let .
Then whiiiichchchcch ooof f fff the following statements are 
true?

 1.  is alsoo aaa bbbbbbbbbaasasasisiisisiss 

of .
 2.  is invertible.

. LeLeLeLeLLLettt t bbbbbbe eeee aa aaa  matrix with the property 
  WhWhWWWhhhiccicich hhhh ofofoofooff the following is/are true? 

1111.. ahahahahhh sssssss ddddddisii tincccctttt tt eieieee geggegeeeeg nvnnn alues. 
2222. hhhhhasasasaasassa oonenennenee eeeeeeigiiiigigigeneee valuluuuueee eee ofoffof mmmultiplicity .
33. iiiissss an eeeigigigggigggeneneeneenennvaavaaaavaavalulllulululul ee ee of .

 4. iiiisss s sisssimimimiiilallalalar tottotooo aaaa diaaagoggogoogoonnannn l mamammaatrrtrrixiixixix.

. ,

.

 1. 

 2.

 3. 

 4. 

. LLLLLLLLetettt  be an mmattattatatrix withhththththth rrrrreal llll l enenenenennntrtrrtrrrrieiieieiieiees. 
DDDeDDD fifiinenene .
ThThThThhhheneenennnn  dededededd fififififines an innnnnnnerrrrr-proroooororooodudududdududuductcctcctt if 
and only if 
1111... .
22. .

 3. All eigenvnvnvvvalalalalalluuueuesss ofofofoff  areeeerer pppppposoososossitittii iiviive....  
444444444.... AAlAlAAAlAAlAAlll l lllll lllll eiee genvallalalaaaluueueu ss sss of aaaaaareerrere nnnnnnnoonononoono -nnnneegeeeege attataataa iive. 

..

11111..



. Suppose  are unit vectors in 
such that 

 Then decide the correct statements in the 
following 

 1.  are mutually orthogonal.  

 2.  is a basis for 

 3.  are not mutually orthogonal. 

 4. Atmost  of the elements in the set 
 can be orthogonal.  

.

,

- / ?

 1. 
 2. 

 3. ,

 4. 

. Let  is a polynomial of 
degree less than or equal to 

Let  for  and let   be 

the  matrix given by 

.  Then which of the 

following is/are true? 
 1. .
 2. 
 3.  is nonnegative definite, i.e., for all 

 4. .

.

: 

 1. 

 2. 

 3. 

 4. 

. Let  be an entire function.  Suppose 
that  where  are the real and 
imaginary parts of  respectively.  Then  is 
constant if 

 1.  is bounded. 
 2.  is bounded. 
 3.  is 

bounded. 
 4.  is 

bounded. 

.

- ?

 1. 

 2. 

 3. 

 4. 

. Let .

Which of the following are true? 
 1. There is a continuous onto function 

 2. There is a continuous one to one function 

 3. There is a nonconstant analytic function 

 4. There is a nonconstant analytic function 

.

: 

: 

PYQ June 2016 - 20

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

g
1.  are mutually orthogonal. .   

 2.  is a basis for rrr 

 3.  are nott mmmmmmmmutuauauauauu lllllllllll y orthhoggooooogonoonnonononalalalalal...

 4. Atmost ooooofff f the elellllellemeeememmeemenenennennentsttststssst iiiiiin n n nn thththtthht e e ee ee set ttt t tt
ccccaan be ee e e e oorrororooo thoggggggonoononononalallaalalalala . 

.

,

- / ?

11111...
222222..

3333333. ,

44444.

. LeLeLeLeLeLLeLeL tttttt iiiis a popoopppp lyylylyll nonononon mimiiiiiaala  of 
ddddegrggg eeeeeee lessssss ththththhhan or equal tottottotottoototto 

LeLLeLeeeLeeettttttt  for aaaaaanddndndndnddnd lllllettteteetetet bbbbbbbbbbbeeeeeeee 

thttttt e mmatatattatatatriiirrrixxxxx iigiven bybbb  

.  Then whwhhhwhwhwwhhwhwwww icicicicicicicicicich hhhhhhh offofofofoofof ttttttthehhhhhhhh  

foolllllllllowwowwwwwinnnng g issisississis/a/a/a/a/a//arereeeer tttrurr e?? 
1. ..

 2.
 3.  is nonnnnnnnegeeege atataatttiviiiive definite, i.e., fooorrr r all

4. .

44444.

. LeLLeLeLeLLLLeLet tttttt bbbbbe eeee annnnan eeeeentire function.  Suppose 
ththhhhhththatataataa   whehehehehehererr   are the real and 
imii agiiinararraraaraary yy yyyyy papapappaap rtrtrtrtrr s ofofofoof  ressspepeppppectcttctiviiviively.  Then  is
coccoccoonsnnn tataantnntnnnttt iif 

 1.  is bobobbbboounununnnnnded d. 
 2. iiiiissss bob unuunununundededdeded.d  
 3. iiiiis ssss

bounded. 
 4.  is ssss

bbobbouuuunuu ded. 

.

- ???

 1.

 2.

3333333.

444444...

. Let ...

WWhWWWWWWhWhWhWW icciiiccciciichhhhhhhh ofofofoffoofooofff ttttttheheeehehehehe followingggggg aarereerer  true?e?e??e??  
111111. ThThThThhhhererererrreee isis aa ccccconoooontinuuuuuououoouuuss ssss ontotototototoo fffffffunununnununnu cttctcttc iiioi nnn n

22222222... ThThTThThhThThThTThereererereerere is a ccccccoononnnntiiititittt nnuouuuss sss ononnno e eeee totototottoto oonnennen fffffffuunction 

333333. TTTThT ererreree eeee iiis a nonnnnncococcococonsnnsnsnnnssn ttattattaatantnnn aannanan lyyylylyttititt c function 

44444.. ThThTThhhTThere is a noncoooonnsnsnnn tatataaantnntntntntn  analytic function 

...



 1.    
 2. 

 3. 

 4. .

. Let  be the 
upper half plane and   be 
the open unit disc.  Suppose that  is a Mobius 
transformation, which maps  conformally 
onto .  Suppose that . Pick each
correct statement from below. 

 1.  has a simple pole at .

 2.  satisfies .
 3.  has an essential singularity at .

 4. .

. ,

  
,

 1. 

 2. 

 3. 

4.

. Consider the function 

.

 Then there is a meromorphic function 
 on  that agrees with   when 

, such that 
 1.  are poles of 
 2.  are poles of 
 3.  are poles of .
 4.  are simple poles of 

.

: 
 1. 

 2. 

 3. 

 4. 

. Consider the integral 

    .

 Pick each correct statement from below.  
 1. is not a rational number. 
 2. .
 3.  is a natural number. 
 4.  is a natural number. 

.  G 

: 
 1. , G

 2. , G

3. G   
G

 4.  G H , G

N G/N  H

. Let G be a finite abelian group of order .
Pick each correct statement from below. 

 1. If  divides , there exists a subgroup of 
G of order .

 2. If divides , there exists an element of 
order  in G. 

 3. If every proper subgroup of G is cyclic, 
then G is cyclic. 

 4. If H is a subgroup of G, there exists a 
subgroup N of G such that G/N  H. 

.

,
 7- H

:

 1. .

 2. 

 3. 

 4. 7-
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. Let bbbbbbe hhhthe 
upper half plane and   be 
the open unit discc.... SSSSSuppupupupuppooopopp se thaattttt t iiiiiiis sssss a aaaaa MooMooMobibibibbibbb ussss  
transformationonononnn, , whhhhwhhwwhww ich mammmammamaapspssssps cccconoonononono fffofff rmmmmmmmmalalaalaallllyyyy 
onto . SSSSSupupupuppuu ppose ttttttthahhhhhh t . Pickckkkkk eeeeeeeacacaccaaachhhh
correcccttt stttatatata emennnne t ttt tt fffrff omomommomm bbbbbbbelllloowww...

 1. hhhhhaaasaaa  a ssimimimmimmmiimplpllpplpleeee eee ppopopopoooopolllell aaaatt tt .

222222.  sattisisisssssfiffffiess .
3333. hhhhhhasaaaa aaaan nn n eseesseeenntnnntiaiaiall l singularity at .

4. .

. ,,,

  
,

111. 

2222222..

3333.

4.4.4.444.

. CoCoCoCoooonsnssnsnn idididiiddddereereereee  theheheee ffununuununction 

.

TTTTTTheeheheeen nnn thhththtththerrerrerereeeeee sisisss a mmmmerre oomomomoomorphhhhhhhhhiiiciiii fffffffffuuununuuuununcccctc iooioioooiooooonnnn nnn
ooooon tttthahhahahhhat tt t agagaaggreess wwwwitiititthhhh hh   whhhhhhhhen 

, sususussuch ttttthhhahhh t 
 1. aaaarerrr ppppppollolooo eseeseess ooof 

2.  arererereeee ppppololollleseeees of 
3.  are poles ooooff ffff ....
4.  are simple poles ofooofooofff 

 Pick each correct statement from below. 
1111. isisisss not a rational number.

 2. .
3333333.. iiiiisssss a aa naturarraraal llll nuuuuunumbmmmmmmm er. 
444444.. iiiiisssss a aaa nananananannatural l nunnuunnuuumbmbmbmbbmbm eree . 

. GGGG 

: 
 1. , GGG

 2. , GGGGG

3... GG   
GGGGGG

 4. GGGGGG H , GGGGGGG

N G/GGG/G//NNNNNN  H

. LLLeLLLL t t G GGGG be a finitee abaaabellllllliiiai n grouuouuoup pppp p p of o drddrdddereererererr .
PiPPiiPiPiickc  eacacacacchhhh hh cocoooocorrrrrrrrrrr eeece t tt t t sttststss atement tt t frroomomo bbbbeleleeelllowowowoowowwwo .

 1. If ddddddiiivididdddides , there exxxiisiiii tstsssssts a sssssubbuububuububu grgggg ouooooup offffff  
GG GGG ofoffffoofff oooooorddrrrddddrdrdrdeerererereerererer .

2222222. IfIfffIfIffIfIfffff dididdiiididdidididivivvivivivviiiv ddddeddd s , therreeeeee exexxexexiisi ts annn nn eleleleleeellemmemememe ennenennent oofooo  
ordddededeerrrrr iiiiin nn G.G.GG  

33333...... IfIfIfIffIfIffI eeeevevvvv ry propeepeepeppp rr sususubbbgroooooupupupupppuuu oooooof f fff GGG GGGG isssss cyyycyyyy lic, 
thththhthththhhhhhennennennennenn G iis s s s s cyccycyyclllclcc iiiciii .

 4. Iff HHHHHHH iiiiss a aaa aa sssuss bgrooooupupupuuupppp ooooof ff f f GGG,GGGG,, theeeheeheeherrrer eeeexists a 
suuusuususubgbgbbb roup N of ffff G GG GGG G sususususss chchchchc tttthahhahhat t GGG/N  H. 

...

,
 7- H



. Consider the symmetric group  and its 
subgroup  consisting of all even 
permutations.  Let H be a 7-Sylow subgroup 
of .  Pick each correct statement from 
below: 

 1. .
 2.  must be cyclic. 
 3.  is a normal subgroup of .
 4. Any 7-Sylow subgroup of  is a subset 

of .

.

 1.   
 2. 

 3. 

 4. 

. Let  be a prime.  Pick each correct 
statement from below. Up to isomorphism, 

 1. there are exactly two abelian groups of 
order .

 2. there are exactly two groups of order .
 3. there are exactly two commutative rings 

of order .
 4. there is exactly one integral domain of 

order .

.

,

: 
 1. 

 2. ,

 3. ,

 4. 

. Let  be a commutative ring with unity, 
such that    is a UFD.  Denote the ideal 

 of   by   . Pick each correct 
statement from below: 

 1.   is prime. 
 2. If is maximal, then    is a PID. 
 3. If    is a Euclidean domain, then  is 

 maximal. 
 4. If  is a PID, then it is a Euclidean 

 domain. 

.

:

 1. ,

 2. ,

 3. ,

  
 4. ,

. Let   be a polynomial of degree 
. Pick each correct statement from 

below: 
 1. If  is irreducible in , then it is 

irreducible in  .
 2. If  is irreducible in , then it is 

irreducible in  .
 3. If  is irreducible in , then for 

 all primes  the reduction  of 
 modulo  is irreducible in .

 4. If  is irreducible in , then it is 
irreducible in  .

.

,
:

 1. 

 2. 
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 2.  must be cyclic. 
 3.  is a normal subgroup of .

4. Any 7-Sylow subggggggroorooroupupuu oooooofffff  is a subsseteeetee  
of .

.

1111.   
22222.

 3. 

44444...

. LLLLLLLLeteteetette  bbbbbbe e aa aaa prrrriimiii e...  Pick each correct 
sttttsstattatatatatteemmmeememmennnnnt frrrrooomooo bbbbbbbele ow. Up to isomorphiissm, 
111111. . thttt eereee e eee e areee e exaccctly two abelian groups of 

orrddeed rr r ...
222222. theere ee e are exacccccttlttttt y two groups of orderrr .
3333333.. tthtt eeereerere ee are eeexeee acctlttltttltly two commutative e riiir nngn s 

of oooooordddddder ...
44. .. thththtththerrrreee eee isssss exacttttlylyllylyly ooneneneee integral doommmamm ininininininin oof ff ff

orrroorrrdeddd r rrr .

.

,

: 
1.

2. ,,,,,

3

 3. If   is a Euclidean domain, then  is 
mmmmmmaxaaaxaxaxxximiiimal.

 4. Ifff  is aaa a PIP D, then it is a Euclidean 
dddddddddddomomomomomomo aiaiaaaiin.n  

.

:

 1. ,,

 2. ,

 3.. ,,

  
 4. ,

. LLLeLLLL t   bebeeee a polynnnnnnommmmmiaaall ll l offffofofof dddddddeegeee reeeeee 
.. PiP ckkkckkkck each hh hh cocoococorrect statemememememeenee t frffrfrfrf omommommomoo  

below: 
1111111... Iffff iiiisss sss irreducibllleeeee innnnn ,,, thtthhhhthen iiiiittt ttt ississs 

irrrereddddduducicciiicicicibbblblbblble eeee in .
 2. If iiiiiss ss iririirrrererer duuduuduucicicibllblbblbbbb e innnn  , thhhhheeenenn iiiit is 

iriririrriiri rereerereeeereeduddddd cible inninnnii  .
33333. IffIfffIffIfIff iiiiiss irrririri rrrerr duciciciiciciblbblbblbblleeeeeeee inininiinini  , thhthhthhhthen for 

aaaaallllllllll pppppriririmmmememm s  theheehheh rrrrrredededdeddeddeduuucuuuuctiiiionnnn  of 
mmodulo  is irreeeeeduddududududuuuciiiiic blbblblleee ee ininnn .

444... IfIfIfIff  is irreduciicicicic bbblbbleeeee iniinii  , then it is 
iriirirriririrrrrrerrereerrrer ducible e e innnninnii  .

.



 3. 

 4. 

. Consider the smallest topology  on  in 
which all the singleton sets are closed. Pick 
each correct statement from below: 

 1.  is Hausdorff. 
 2.  is compact. 
 3.  is connected. 
 4.  is dense in .

.

 1. 

 2. : : 

 3. :   
: 

 4. 

. Let  be discrete topological spaces 
and let . From the statements 
given below, pick each statement that 
implies that the product topology on 
equals the discrete topology on .

 1.  is finite. 
 2.  is countably infinite and  are 

singletons for all but finitely many .
 3.  is uncountably infinite and  are 

singletons for all .
 4.  is infinite and  are infinite for all .

.

,

 1. 

 2. 

 3. 

 4. 

. Let  be a solution of the ordinary 
differential equation, 

 satisfying  .  Then 

 1. .

 2. .

 3.  is a bounded function on .
 4. .

.

 . 

:

 1. 

 2. 

 3. 0

 4. 

. For  , consider the differential 
equation 

 . 
 Then this initial value problem has: 
 1. no solution in any neighbourhood of .

 2. a solution in  if .
 3. a solution in a neighbourhood of 0. 

 4. a solution in  only if  .
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1.  is Hausdorff. 
 2.  is compact. 
 3.  is conneccccteeteetttedddd.d  
 4.  is dense ininnniin .

.

111. 

222222.... : : 

3333333. :   
: 

4444.

. . LeLLLL t t ttt bbbbbe ee didididddiiiscs reeeeeeetetetetet  topopooppoppolololololo ogogoogiiiiicicic lal sssppappaaapaacceccececeesssss
annnnnd d lelleeleeeeettt t ... .. FrFF om theee sssssssstattaaattatetteeeteememmemmemmentnntnnnntts 
gigigiggiiveeeeven nnnn bebbeebbeeeloololoololow,w,w,w,wwwww pppppppppicicicici k eaaaachhcchcc ssssstatatatatemememememmeementttt ttttttthahhahahahhhahahah tt tt 
implplplpppllieieiess s sss thhhhhhhatatatatataataat tthehehehehhee ppppprorororororroor dud ct ttttopoopopooppolollllogooogggy yyyy on 
equalsss tttheheee ddddisiisisscrcrcrrcrreteeette eee eee totototot pology on nnn ...

 1.  is finininiiiteett .
 2.  is countaaablbblbblly yyyyy iniiniinnnnfiffffinite and  arerrereeeree  

singletons for allllllll bbbbbuttt ffffffinininiinniti ely mamamaanynynynynynyyn ...
3.  is uncountably infiniiiitetetetee aaaaaanddddn  aaaaarererrereee  

singletons for all .

111. 

 2.

 3....

4444.

. LLLLLetetettt bbbbbbbe ee eee a aa aaa soluuuuutititttitt onooo oof fff f thhhthe eee ordinary 
differentiiiialalalaal eeequuuququuataaa ion,n,n,n,, 

 satisfying  ..  Thehheheeeen n

 1. .

 2..... .

 3.. iiiiss ss a bounded fuffff nction oooon nn ..
 4. .

.

 . 

::::

 1. 

 2. 

333333. 0000000

 4. 

.... FFFFFFFForoororroorrooroo   , ccconnnnnnsiisiss der ththththhhtheee eee diddidididdid fffffffff ereerenennnnnttitttiallalallalal 
eqqqqquaaauauauu titiititt onn  

 . 
 Theeeen nnnn this initial valueeeeue ppproroooorobblblbbbb em has: 

1111111.... nonononnonononno sssolution inninnnin aaanyynynynny nnnneighbourhood of .

 2. a soooooluuululuullutititititiononn iiiinnnn  if .
33333. aaaaaa sosoosos lulululu ition in a neighbourhood of 0.

4 a solution in only if



.

 1. 

 2. 

 3. 

 4. 

. The problem 

 has a non zero solution  
 1. for all .
 2. for all .
 3. for some 
 4. for a countable number of 's. 

.

  
,

 1. 

  
 2. 

 3. 

,
 4. 

,

. Let  be a solution of the 
initial value problem 

 Suppose for ,
then we always have 

 1.  for all 
  .
 2.  for all .
 3.  for all  satisfying 

.
 4.  for all  satisfying 

.

.

 1. 

 2. 

 3. 

 4. 

. Consider the Cauchy problem for the 
Eikonal equation 

 Then 
 1. The Charpit’s equations for the 

differential equation are 

.

 2. The Charpit’s equations for the 
 differential equation are 

.

 3. .

 4. .

.

,
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 2.

 3.

 4. 

. The probllememememeem 

hhhasasaasaa  a nononnnnnn zzzzzzerrerererro ooooo soooolululul tiiioonono   
11111. foor rrrr alalallalalaalll lll l .

 2. fofoofofofoof r rr rrrr alalalaalllll .
33. foofoffofofof rrrr rrr ssosososs mmem  
44444. fofoffofoorrr rr a ccocccc uuunuu taaaabbblbbb e nnnunn mber of 's.

.

  
,

 1...

  
22.

 3.

,
4. 

,

.

....

 1. 

 2. 

 3.

 4. 

. CCCCCCCCooonooonsider the Caucucchyh ppppppproblemmmmmm ffffffoooro tttthhhhehe 
EEiEEEE kokoooonann l equationnnn 

TTTTTTTTTThehhhhhehehehhennnnnnn nn
111111. ThThThThhhhe e e e ChChCC ararpipipippit’ttt s s eqqqquauauauu tiiiiioonoooo s fofofofofofofo    r r r r r thththhthhthhe e e e e 

differentiialalall eeeequququaaatatioioiooion arrre ee e eee

..

222222. TTTThe Charpit’s eqeqqqqqquauuauaau tiionnonnno s foffofor the 
ddddifiifififfferential equatiititit ooonoon aaaaaaarrrer  

.

3



 1. 

 2. 

 3. 

 4. 

. Let  be the cubic Hermite interpolation 
of  on the interval 
interpolating at  and .  Then 

 1. .

 2. The maximum of  is 

attained at .

 3. .

 4. The maximum of  is 

attained at .

.

  

- ?

 1. ,
,

 2. ,
,

 3. ,
,

 4. ,
,

. Let  be defined by 

 where  denotes the absolute 

value.  Then for the numerical 

approximation of  which of the 

following statements are true? 
 1. The composite trapezoid rule with three 

equal subintervals is exact. 
 2. The composite midpoint rule with three 

equal subintervals is exact. 

 3. The composite trapezoid rule with four 
equal subintervals is exact. 

 4. The composite midpoint rule with four 
equal subintervals is exact. 

.

,

,

,

 1. .

 2. .

3.

.

4.

.

. Let  be the solution of the boundary value 
problem 

   for 

   for 
  for 

 Then 

 1. .

 2. .

3.

.

4.

.

.

- : 

-
?
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. Let  be the e cuucucuucc bbbibbiccccc c HHeHeHeHH rmititittte e inininininnnnteteeeerprpprprprppolololoollatioioiooonnn nn
of  on the nniiinnninnnintetttervrvrvrvrvvalaalallalaal 
interpollatatatiinnngggg ggg at aaandddddd . TTTTTTTheeeehhhhennnnn 

1. .

22.. ThThThhhhT e maaaaaxixixiximmumum m mmmmmmmm off  is 

attataainnnnedededdedeeddde aaaatt ttttt ..

 3. .

444.... ThThhThhTThThT e e e mamamamam xxixxx mmumm m offofoffofoo  isssss

attaatatattattataaatat innnneedededeed at .

...

  

- ?

111.... ,
,

222.. ,
,

33333. ,,,,
,

 4. ,
,

. Let  be deded fiffifififiinennnned dddd bybbybbbyy 

 where  denotes ttttthehehehehhe aaaaaabsbsbbsbbssolo ute 

l Th f h i l

,

,

,

 1. .

 2. .

3.

.

4.

.

. Letetettt   be ththththththe ee eee solution of the bbbobobobouunuuuu daddaadadaaaryyryrrryryyyy vvvvvvvaalaaaa ueeeeee 
problelleleleeem mmmm

   forr 

   for 
  for rrrrr 

TTTTTTThehhhhh n 

11111111. .

2222222. .

3.3.33.3.3

...

4444.44

....

.



 1. 

 2. 

 3. 

 4. 

. Consider the Runge-Kutta method of the 
form 

 to approximate the solution of the initial 
value problem 

.

 Which of the following choices of 
and  yield a second order method? 

 1. 

 2. 

 3. 

 4. 

.

 (
) : 

 , 

,

: 
 1.  2.  
 3.    4.  

. The curve  passing through the 

point  and defined by the following 

property(Voltera integral equation of the 
first kind) 

 , 

 where  is the part of a 

 1. straight line.  2.  circle. 
 3. parabola.  4.  cycloid. 

.

 1. 

 2.  

 3. 

 4.   

. Let  be the extremal of the 
functional 

subject to the condition that the left end of 
the extremal moves along  while 
the right end moves along .  Then 
the 

 1. shortest distance between the parabola 

 and the straight line is .
 2. slope of the extremal at  is .

 3. point  lies on the extremal. 

 4. extremal is orthogonal to the curve .

. -

 (
) ,

-

 1. 

 2.  
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. Consider the Runge-Kutta method of the 
form 

 to approxoxoximimmmmmmatataaaa e thhhhhe e sosososossolulluuutiononononoonnn oooooof ffffff ththtthe innninnnittitititiaiaaaiaii llll 
value e ee prprrobboboblem mmm mmm

.

WWWWWhhihihhh ch ooooof ff f ffff ththththhtht e ee e ffofofofofolll owowowwowininnnggg gg choices of 
ananananaa d yyyyyyyieieieeieeielldldldldldlddd a ssssececeece onnonondd order method? 

 1.

22222... 

3333333.

 4.

.

 (
) : 

 , 

,

: : : 
 1. 22222.  

3.   4444.  

. The curve  passing throuuuuughghggghghggh tttthehehhehe 

point  anddd dddddddeffeeeefefininedeedeededdd bby yy the foffffooofoollllllllllowowowowowwowwowwiniininningggggg gg

property(Voltera integralll l eqqeqeqeequauuuuu titittiioonononononn oooof f fff f thtttthhhe
first kind) 

111.

 2.  

 3. 

 4.   

... LLLeeteteee   be thththhe extrememeemaalaaa ooff ff f thhththththhhtheeeee 
fuunctitiiiionooo al 

subject to the connnnnditiononnon that thhhhhhhe leftftft eeeeenddndndndndddn ooof 
ttthttttt eeeeee extremal movveeses alololololololong wwhhihiihiiilelellelel  
ththththththe ririrrrighgg t end moooovvevvv s aalaaaaaa ong . TTTTTTTTheeeeeennn nn
thhhhhhe eee ee 

 1. shortest distance betweeeee n nnn n the papapapapapp rararrr bobbbb laaa 

aaaaandndndnnnndnddd ttttttheheheheehe ssssstttrtrttt aight line iiiiiis s .
222222. llsllopopopeeeeee ofofofofoof tttthehe eeeeeextxxxx rereereremamamaaamalllll at iiiis .

33333333.... popopopopopopopop ininiiininininiininintt t llllllieeeeess ss on ttthehheehehehhehe eeeexttxxtxtxtxtttrererrerer maaaaaamalll.ll  

 4. extrrrremmemmemalall iiiiiisss s orthhhogogogggogoggonononono allalal tttttooo ooo thhhhhhee ee cuucuuurve .

. -

 (



 3.  

 4. 

. A particle of unit mass moves in the 
direction of -axis such that it has the 
Lagrangian 

 Let  represent a force (not arising 
from a potential) acting on the particle in 
the -direction.  If  and 
then the value of  is  

 1. some non-zero finite value at .
 2.  at .

 3.  at .

 4.  at .

.

,

?

 1. 
 2. 

 3. 

 4. 

. Let  be a probability space and let 
 be an event with .  In which of 

the following cases does  define a 
probability measure on ?

 1. 
 2. 

 3. 

 4. 

.

- ?

 1. 

 2. 

 3. 

 4. 

. The joint probability density function of 
 is  

 Which among the following are correct? 
 1.  and  are not independent 

 2. 

 3.  and  are independent 

 4. 

. -th 

.    

- ?

 1. 

  
 2.   
 3.  as 

 4.  as 

. Let  be the result of the -th roll of a fair die, 
.

 be the last digit of ,  for  and .
Then, which of the following statements are 
correct? 

 1.  is an irreducible Markov 
chain. 

 2.  is an aperiodic  Markov 
 chain. 
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Lagrangian 

 Let  repreeeeseesesesss nntn aaaa ffffforce ((noonn t tt arararaaraarisisiissingg gg g
from a potentiitititiallalaaaal) ) accccaccaacaa tiititt ng oooooon nnn nn n thhhhhhe eeeeee ee papapaappapapaartrtrtrtrtr iciciciciccici leeeee iiiin 
the -direcccecttitittt onnnonnno .  If aaaaaandndnddndnndnnd 
then thehehe vvvvallalala ue ooof ff ffff iiiiss s  

 1. ssosososs memmememmm  nonnonnn-z-z-zz--zzereerrreeerooooooo fifififififinininiiinn tte vvvvvalllalaalueueee aaaaatttt .
2222.  at ..

3333. aaat ttt .

4. aaaaaaaatttt tttt .

...

,

?

11.
222222...

33....

44444. 

. LeLLeLLeLettt bbbbbbbe e e a prrrobobobooo ababababbbiliii ity sspsspsssspacacacacce eeeeee anananand d ddd dd lelelelellellllet
bbbbbeeeeee ananannnn evevveevveveveentnttntnt wwwwwwittitiittthhhhhh h . IIIIn which of 

the folllllllllowwowwiniiing gg cacaccaaseeeeessssss ddodd es  defeffffinininininneeeee a 
probabilitttty yy yy mememeeemeasa ure on ?
1.

 2.

 3.

 4.

. ThTTTThThT e jointttt t prpprprpprrobbbboo abababababbbiliiiility density function of 
iiis sss s s s  

WWWWWWWhihihhhiiichhccc aaaammommomongngg tttttttheehehehhhhe fffffolloooowiwwwwww ng aaaaareere cccorrect?
 1.  andddd aarereeeree nnot indnddndndn epeeppppennnenennnnended ntttt 

 2. 

 3.  and are indeppppeneeeene ddededddentntntnt 

 4.

... -t-tttth h hhh hhhh 

....    

- ?

 1.

  
2222222..   
3333... aas

44444.....  as

... LeeLeLeLLL tttt  be the resulttlltlttt oooooof f tthththt e ee ee -t-thh roll of a fair die,
.



 3.  as .

 4.  as .

. : : 
,

: : 
,

,
 . -

?

 1. 

 4. 

.  is a sequence of independent and 
identically distributed random variables 
with common density function 

 is a sequence of independent identically 
distributed random variables with common 
density function 

 Also  are independent families.  

Let  . Which 
among the following are correct? 

 1. .

 4. .

. : 
: 

,
 1.  2.  
 3.  4.  

. Suppose  and are independent and 
indentically distributed random variables 
and let .  Then the distribution of 

 is in the same family as that of  and  if 
 is  

 1. Normal.  2.  Exponential. 
 3. Uniform.  4.  Binomial. 

.

: 

.

- ?

 1. 

 2. 

3.

  
 4. 

PYQ June 2016 - 28

CENTRE FOR MATHEMATICS & STATISTICS TRIVANDRUM
 Phone: 8113887329, 8075791772 

 Email: cmscsirnet@gmail.com

: : : 
,

,,,,
 . --

??????

11111...

44444.

. iiiiis a sesss quqququqquence of ininiinndededdeeepepeppeendnndndndenenneenenenttttt and 
iddddenennnnnntiitiititt caccacacccally yy diiiidid stsssss ributed randddndndndnddndndomomommom vvvvararaaara iaaablbbllblblbleseseseses 
wiwiiiiithhthhttth ccccomomoomoommmoooon nnnn dededddedeensity fuuncncncnccn titttiitiittitiittitionononoon

iiiiis a sesseeseseququququququuqququuenenenennenenceccc  of fff iniinindeddeddeeepepeppep nddddddddeeneeeeeeent tttt idididdiddddiddiideenneennnntiiiicacaccacacacaaally yyyyy yyy
distttttririrrirr bubbubuuuuutettt d ddddddd rraaraaraandndnddndnndomomommmmmmm vvvvariablbblbbblleseees wwwwwitiitittth hh common 
densitty yy fuunncnnnctititiioonononononn 

Also  are indepeneennnndededdeddenttt fffffamamamamammmiliiilllieii s. 

Let  . WWWWhihihihhhichchccchhhh 

. : 
: 

,
1111. 22.  

 3.  4.  

. Suppose  andddd arreeee ininininnninndedededededdeeepepeppepppep nddddddeneneee ttt ttt and 
indenticallyyyyy distribbutututuuttedddddd rrrranananaanannndododdodododdoom m mmm vaaaaarirrrriababababbles 
and leelelelel tttt t .  Thehhehhehen nnn thhtt e eeee e dddiidididdd ststtsttriririiriir bubbbbbb tiiiiionnooo oof 

iiiiiis s innninnn the same fafaffffammimmimimily aaaaas sss ththththatt of fff f aand iiiif f
 is  

 1.... Noormrmrmrrmal. 222222.  Exxxpopopopopooppp nnenn ntiaaaaal. 
 3. UnUUUUnU ifforrorm.mmm.mmm. 44444...  Biiiiinononnnoononoomimmimimimmmimmialaaa .

...

: 

.

- ???

 1.

 2.

3.3333



. Let  be a random sample from the 
following probability density function 

Here  and .  Then which 
of the following statements are correct? 

 1. The method of moment estimators of 
neither   nor  exist. 

 2. The method of moment estimator of  
exists and it is a consistent estimator of .

 3. The method of moment estimator of   exists 
and it is a consistent estimator of .

 4. The method of moment estimators of both   
 and   exist, but they are not consistent.  

. ,
. . .   

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

. Suppose  is a random variable with 
following pdf 

 and .  Then the hazard function of 
 is a 

 1. constant function for  and 
 2. constant function for all  
 3. decreasing function for all  
 4. non-monotone function for all  

.

.

- ?

1. : 

  
2. : 

3. : 

  
4. : 

. Let  be a random sample from 

 Here  is an unknown parameter.  It is 
desired to test the following hypothesis at 
level . We want to test   

  vs  .
 Then which of the following are true? 

 with 
for all 

with 
 for all 

3.  with 
for all 

4. with 
 for all 
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Here  and .  Then whhwhwwwhwhiciicccichhh 
of the following statementsss ararraraa eeee corrrrrrrrreceecececect???t?tt? 

 1. The method of mooomomom mmmemm nttntntnn eeeestiimatorroorrrsss of 
neither   noooonorrr r eeeeexiiixiixx st.

 2. The meethhthththtt oddddd of momomoomenttnttnntntntt eeeststtts immimiiimimatattattatororororo oof f  
exissstststs aaandnddndnn  it isissisisss aaaaaaa ccccccononnononnnsisss stststtststteeenee t essstiititt maaaammmam totor offoffofooof   .

 3. ThThhhThTThe ee mmemm thhhododododddoood oooooooofff ffff moomomomoomm mmemmmmm ntttntntn eeestimmmimimmmattatataa or of   exists 
annnnnandd it iiiiss ss aaa a cocconsnsnsnnsnsnnsisiiii teeeeenntntnn eeeeststststiiimi ator of .

44444. The memmememememmemeththththtththoddodododoood oof ff f mmoooommmem nt estimators of both  
aaaaaandndndnddndndn    exxxisisisii t,t,,, bbbbut they are not consistent.  

. ,
.. . .   

 1. ,
222222. ,
33. ,  
444444.... ,

.. Supupppppopopopoppoosessesesesse iisss a rarrarraandomm vvvvvaarararariiiiaiabblble e wiwithth 
foffofofofofolllowowowwwowowowininniniing gg gggg pdpppp f 

 and . TTTTTTThehheheheheh n the hahhahhaaazazzzz rdrdrdddd ffffffunuununction of 
 is a 

 1. constanttt ffffffffunnuuu ctctctcccttioii n for  and 
 2. constant funcctctctctttioiiioon fofoffofoffoor r all  
 3. decreasing functiooon nn fofffoffofor alalaalaalallll ll    
 4. non-monotone function foffor rrr alaalaaallllll   

- ?

1. : : : : : 

    
222.22 : : : : 

3. : 

  
4.4.444.. : 

... LeLeLLLeLLeet  be a aa ranndom saamamama pplpppp eee frrfrfrfromomomoomomommm 

HHHHHHHHHHereeerereeeeeee iiiiiiiis an unknooooownwnwnnn parrramaammamammeteetetetter. IIIIIIttt tt isissss 
dedesisirered d too ttttttesesesesesstt tt thtt e folllllllllowowwwwwiini g g gg hyhyhyhyhyhyyhypopopopoopoop thhththhhhhtheesisisis aaaattt t
level . WeWeeWeWeWWW wwwaanannntttt tt tto ttteseesesesesst ttt t  

 vvsvv   .
TTTTTTTTThehhehehehhhehhehh n nnnnn whwhwhwhwhwhwwhhiccicicici hhhh h ooffofofofo tttthhe ffololollolollollollollollool wiwiiwiwiwiwiwiw nngngnnn  arereereere ttruuruururur e? 

 with
for all

with 
ffffforrorooroo  all 

333.  with
f ll



. . . . 

,

, ,   
:  

-
?

 1. 
 2. 

 3. 
 4. 

. Let  be i.i.d. . It is 
proposed to test  versus 

  Let  denote the power 
of the UMP test at of size  based on 
sample size 

 Then which of the following statements 
are correct? 
1. .

 2. 

 3. 
 4. 

.

;

- ?

 1. 

 2. 

 3. 

 4. 

. Let  be a random sample from a Poisson 
distribution with parameter    The 
parameter  has a prior distribution 
where  

 Under the squared error loss function, 
which of the following statements are 
correct? 

 1. The Bayes’ estimator of  is .

 2. The posterior mean of  is .

 3. The posterior distribution of   is 
 gamma. 

 4. The Bayes’ estimator of  is .

.

- ?

 1. 

.

 2. 

  .

 3. 

 4. 

.

. Let  be uncorrelated observa-
tions such that 

 and 
.  Then, 

which of the following statements are true? 
 1.  is estimable if and 

 only if .
 2. An unbiased estimator of  is 

.
 3. The best linear unbiased estimator  

  of  is 

 4. The variance of the best linear unbiased 
 estimator of  is .

. ,

,
,

-
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-
?

 1. 
 2.

 3. 
 4. 

. LLLeLLLL t ttt bbbbbbe eee ii.i.i.i.i ddd.ddd  . It is
prprpprprpp opososoosososo eddedddee ttttttoooo ttestttstst  versus

  LLLeLLLeL t tttt t  denote the power 
offffffof tttttttthhehehheeh UUUUUUUUUUMPMPMPMPMPMP tttteesee t at fofof ssssizizzizeee bbasedededdddd oonn nnn
sasasasasasaamppmpmmpmppm lelelelle sssiziziiize e ee
TTTTTTTThehehehehheeheen nnnnn whhwhhhww icicccich offofofof theheeehehe following statememeemmemm nnntn s 
araraaarrreeee ee cccoccc rrrrrrrrrr ecececect? 
1111.11. .
222222... 

3333333. 
 4.

.

;;;;;

- ?????

 1.

 2.

 3. 

 4. 

 gamma.

4444444. ThhTTTThe BBaBaBaBBaaBayeyeyeyy s’ estimator of  is .

....

- ?

 1.

...

 2...

  ...

 3. 

 4. 

.

... LeLeLLeLeeet tt bbbbbbbee ee uncorreelelele attttedee ooooooobsbsbsbsbserereererre vavvv -
tions such that 

aaa ddddnd 
... TTTTTTThehehheheheheh n,,,  

which offff tttthehehehehheee fffffololollo lolllolol wiwiiwiwwwingnggnggng stateeteeeettemmemememmmentttntntnttsssss arrrrreee e trrrrtruue? 
1111111.... iiiiiiis sssss eseesesse titititititit mammmm blblblble iffiffifiii  and 

ooooooonlnnlnlnlnnlnlnly yyyyyyy ifff  ....
 2. AnnnAnAnnAAA unbbbnbn iiiaii sed eseseestittiitimamamamamamamammmatottottotor ofoof  iiiiss 

.
 3. ThThTThhe best linear unnnnbibibibibibbiasasssseeededddee  estimator 

 ofofoffofoffofofoof  iiiisssss 

 4. ThThThThTT eeee vvav riiiriiianannananaana cce of the best linear unbiased 
eeee tttstiimator of  is .



. - ?

 1. .

 2. 1 ,

 3. 

-   
 4. ,

,
,

 ( ,

-th ). 

. Consider a linear regression model 

, where  is an  matrix, 

rank ,

stands for expectation,  denotes the 
variance covariance matrix and  is the -th 
order identity matrix.  Define the 

matrix .  Then, 

which of the following are correct? 
 1. .
 2. If  or 1 for some , then 

for all .
 3. The variance-covariance matrix of the 

vector of the predicted values 

    is .

 4. For , if  is the residual 

corresponding to 
being  the predicted value of , then 

 the variance of  equals .
 (Here,  is the -th component of ). 

.

,

.

-

?

 1. -t   

 2. -t   

3. -
 4. 

. Let  follow a bivariate normal 
distribution with mean vector , and 

dispersion matrix .

Suppose .  Then which of the 

following statements are correct?

 1.  has a student-t 

distribution. 

 2.  has a student-t 

distribution. 
 3.  is symmetric about .
 4.  exists and equals zero.  

. 4

,
:

: 

,

, .

- ?

 1.    
   ,

  
 2. .
 3. 
 4. .
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 3. 

-     
4. ,,,

,,,
,,,,

 ( ,

-th h ). 

. CoCoCoCoCoCCoonnnssnsnnssidididdididdddeeree aaa lllininii ear rr r rrrer grrrgrrgrg eeese sion modddelellelell  

,, , whwhhwhwhw eree eeee iiiis s an  matrixx,x,x, 

rararraaaanknknknknknkknkk ,

ststsststtananananandsssss foooroo  exxxpxx ecttatttt tion,  denotes theee 
vaavavavaarrirrrrr annnnnceeeeeee covvvvariaannce matrix and  is the -th
orororororrdddeddddd r rr iddentittytttt  maataa rix.  Define the 

maaatrt ixxxxxx .  Thhen, 

whwhwhwhwhwhwwhiciiii h hhhhh h offffff the fffffololo lowwiww ng are correct?
11111. .
22222.. . If  or 1 fofofoffffoor rrrr sos memememememee , thhhththttheeen 

ffor r r all l .
333.. ThThThThThThThThTT eeeee vavvvv ririiiiannaa cceccc -covariancccccccee e eee e mamamamamamamamamatrtrtrtrtrtttrixiiiiixxxixixxx ooooooooofffffffff f ththththhthththhheeeeeeee e 

vevvevvevectctctctcttctc oororororo  of ththtththhhe prprprpppp edicccteetetetetedddd dd vaaluluuesesssees 

 is

44444. . FFFoFoFF r r , ifififf iiiissss the rererererererresiiduddududududuuduualalallaaa   

cococccccorrrrrrrrrreseee popopopopopopoonddndndndnddinnininingggg g g tototttoo 
beiininining g  thehehehhe ppppppredidididdid cted valuee oooooof fff , thtththhhheneneeennnn 

 the varrrriaaiiaiiannccccceeeee offf  equals .
 (Here, iiiiisss thhhht eeee -th component ofoooofofoof ).)).).))  

.

.. LeLLeLLLL t  follow a bivariate normal 
diddddididistss ribub tittitiiiononoonono wwwwitititti hhh hhhh memmm an vector , and 

dididiidididd spsspsspspspererereerersiiiiiononononon mmmmmmmmataa rix .

Supppppppppposososose . TTTTTheheh nnnnn which of the 

following ggggg ststss atattta emeemeeementssss aaaarrre cccccorooooooo rectctctcttt??

 1. hhhhhhasaasassssaaa aaaaaaaa ssssssttutttudentnnnn -ttttttt 

distribution.

 2. hhhhhasssa a ssssssstuttututtuutututudedededeedeentntnnttt-t-  

dissstsstribution.
 3.... iis ss sys mmetric about .
 4. eexixixixxxiistsss s and equals zeerrrro...   

... 4

,,,
::::

: 

,

, .

- ?

 1..    
   ,



. A sample of size two is drawn from a 
population of 4 units using probability 
proportional to size, sampling with 
replacement. The selection probabilities are 

 and 
for units  and  in the population, 
respectively.  Let the value of a study 
variable for the th  unit be 

 Let  denote the inclusion 
probability of the th unit and  the joint 

inclusion probability of units  and ,
.  Then, which of the 

following statements are correct? 

 1.  is an unbiased estimator of 

the population total, where the sum is 
over the units in the sample 

 2. .
 3. 
 4. .

. , , , ,

: 
  

-  ( ) ( )?
 1. 

 2. 

 3. 

( . . . .) 
 4. . . . . 

  

. Consider a balanced incomplete block 
design  with  treatments,  blocks, 
replication , block size  and pairwise 
concurrence parameter . Assume the 
standard fixed effects model for the data 
obtained through .  Which of the following 
statement is(are) true? 

 1. The design is connected if .
 2. The inequality  holds for .

 3. The variance of the best linear unbiased 
estimator (BLUE) of a normalized 

 treatment contrast is a constant. 
 4. The covariance between the BLUEs of two 

orthogonal treatment contrasts is zero. 

. 1, 2, 3 

: 
 =  ( );

: 
 1.    2.    .
 3. .   4.    

. Three types of components are used in 
electrical circuits 1, 2, 3 as shown below 
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respectively.  Let the value of a study 
variable for the th  unnnitittitii bbbbbbee 

 Let dddennenennee ote ee e ththhhthtt e inclusioooon nn 
probability of theeeheheh  thhhhhth uuuuunit anannnnd d tttttthehehehee joiioioiiintntnntnttn  

inclusion prprprrprpp obobbbabababbaba iility ofoffofffofffofffof uuuuuniiiniinininnittstststts aaaaanndnn  ,
.. TTTTTThhehehhehhh n,nnnn  whichhhhchcc ooooofffff ttththhhhhthe 

followowwwowowinnnngg g stattatatemmememeememmeeneeee tssssss aaaaaaaaarerererrr  corrrororo rerererr ctt? ??? ??? 

 1.. . iiiiss s ss ann uuuuunbnbnbnbiaaiaiai sed estimator of 

the ee popopooopupupuupupuupp aalalallaalatittt onnnonnn totototaalala , where the sum is 
ovoovverererer tttttttthehehehheehhh  uniiinininn tts iiiin n the sample 

 2. .
3333. .. 
44444. .. .

... , ,,,, , ,

: 
  

--  ( ( ( ) ( )))))?
111...

2222. 

 3...

(( .... .... . .).  
 4. . .... ... . . 

  

. Consider aaaaaaa bbbbbbalaaaalanced incompleteettee block 
design  withh hhh ttttttrerrr atments, bbbbbblolollollololooockckckckkkckkss,s,s,s,,  
replication , block kkkk sisisiiiizez  aand paiaiiiairwrrwwwiisisiisisi e eeee
concurrence parameter . AsAsAsAAAAsssus me ttthehhheeehe 
standard fixed effects model for the data

. 1, 2, 3 

: 
=======  ( ));

: : : 
111.....   22222..    .
33333..... ....  444.44    

. ThhhThTTThrererereeee types of commmmmmpoppopopopopoonenneeentntntntsss araree used in
eleccctrt ical circuits 1, 2222,, 33333 asasssassaa  shown below



Suppose that each of the three components 
fail with probability  and independently of 
each other.  Let  = Prob (Circuit  does not 
fail);   For , we have 

 1.   2.    .
 3. .  4.     

. ,

- ?

 1. 19. 

 2. 18. 

 3. 

 4. 

. Maximize  subject to 

 Which among the following are correct? 
 1. The optimal value is 19. 
 2. The optimal value is 18. 
 3.  is an extreme point of the feasible 

region. 

 4.  is an extreme point of the feasible 

region. 

.

,

- ?

 1. 

 2. 

 3.   
 4. 

. Let  be a random sample 
from a uniform distribution on the interval 

.  Let 
 the sample mean, 

 the sample median, and  

 be three estimators of .  Then, which of the 
following statements are correct? 

 1.  is consistent for .
 2. Both  and  are more efficient than .
 3. All the three estimators are unbiased for .
 4.  is a sufficient statistic for .
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Suppose that each of theeeehehhe tttthhhhrhhreeeeeeeee cccccooooomponents
fail with probabillillitttititi y y aaaaaandnn  indepepppeppeenenennee dededededed ntntntntnnttly oooofff ff
each other. LLLLLLLeteet  = Probbb bb bbb (C((C((C((C((Cirirririrrirrcuccuucucucucuuc tititititit   dddddddoeoeooeoeoes nonnonnnottttt 
fail);   FooFoooooorr rrrrrrrr , we hhhhhhavavvvavaaa eeeeee 

 1.   2.2.22    .
 3. . 444444.     

. ,

- ?

11.... 19. 

222222.... 18. 

3333333. 

44....

... MaMaMMaaaMaxxixx mimimimimizeeeee sssubuububject to

WWWWWWWhihihihihihhihhh chhchchcch aaaaaaamongngngngn ttttthehhh  followingngngngggnggngnggnggng aaaaareeererre ccororrerectcttctctctct?????? 
11111. ThThThThhhThThe e eee opopopooopptitttt maaallll vaaaavaalull e iisisi 19.99.999. 
22. Thhhhhhhhhhe ee ee oopopopoptiiitiimammmmm l vavavaaaaluluull eeeee isi  18. 
3333. iiiiis ss sss anaannnaannaan eeeeeeextxxx rememmemmeee poioiooioiointnnn ooooff ff f ffffff thhhhhthe ee eeee feffefeffefefefeffef asasasasaaasibibibbibibibbbibbbbllelllll  

rererereeegigiiigg oonoooono .

 4. iis ssss anaaaa eeeeeextxtxtxtxtxtrereerer me point of f ththththhee e feffefefeeasasaaassibiibbbbllell  

region.

- ?

 1....

 2. 

 3.   
 4.

... Let bbbbe eeee a aaa randnnddndndnddomoomomom ssssssamaa ppplppp e
fromomomommo aaaaaaa uniform ddddddisiiiii trrriibiiii utiioiiooon nnn onnnonn ttttthehehehehhe iiiiiintnnntntnnn ervvavval l

.  Leeteeeet 
 the sample mean, 

ttthehehehehhee sample median, anananaaa d ddddd  

 be three estiiiimammammaators oof ffff .  Theenn, wwwhiiihihiichchchhchccc oooofff theee 
following statemmmmmmeneeee ts aaaaare correreerererecttttttt?
1111111.  is consistennt for .
222222. BoBoBBBBoth  and  arereeeeerer  more eefeeeefffifififififf cieneeentttt thtththhthhhaananaaa  .

 3.. All ththththhhhee eeee ththhhhthrerererer e esssesesse titittt mators aaaaareeee unbnnbbbnnbiaiaiaiaasesessesees ddd dddd fooooorrr rr .
 4.  is a sufficient statistttiiicii fffffffor .
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