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: INSTRUCTIONS:
l. All questions in the Test are mutdple choicc questions.
2. Each question carries onc m*! with four artematives out of which one answer is

cot?3ct-

3. Ther,e will be no negrdve marking.
4. Use only BLUE/Btr ACK Bell polnt pcn to darten the appropriate ovat.
5' 

ltark rour responfe onry at the approp,riate space against the number conesponding to
the question whileanswering on the OMR Responce Shect
Marti4g more than one response shall be heatod as wrong rs{xrnre.
Mar& your r€spoffe by compre&f,{rrkenrng the relevant ovar. The Mark shourd be
dark and the oval should be complet€ty filled.
use of calcuhtor, Mobile is stricrry prohibited and use of these shail lead to
disquatification.

9' The carididate MUST remove thcbtt carbon copy (crndrdete's copy) of oMR rftcr
complcffon of Tert

10. The'qacstion paper witl be both ih:'Grylirh & punJ$L In case of any doubt, Engtish
versidflbill bo taken as final.

6.

7.

8.
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,\b._

l. If A and B are two sets, 0ren AvB = AnB if and only if(a) AEB rlr) Rc 
^i e nr] s i tsa d6, rg^"X-::^" f* ;=fu (d) A * B

(a) AsB O) BsA (c) A=B (d) A+B

2. If aN = (ax : x e N), then rhe sa 2NO6N is
(a) 2N q) 4N (c) 6N (d) l2NiaN = {u' x€N}Edl?2NO6Nt :

(a) 2N O) 4N (c) 6N (d) l2N

3. The number of proper zubsefs of the set {a y, z} is
(a)u G)r (c)8 (d)2
ffa {', y, z} i yeii nafr3r S ffi t:
(a) 6 O) 7 n s (c) 2

I

4. In a city, 30 percent ofthe pop.ration havers by car and 45 percent travers by bus and 15pecent havels by both car and bus. The personshavelling by car or bus is ,

(a) 7s O) 4s (c) 30 (d) 60
trd Hfud fug 30y" n6,in{d a'E gz'o ms a-cs } ry} +soz" dn gD{'d, ry} ts"z ars
rr3 Sr#garo, trB r5SFJ& aB il gH grrr.+ moaoi us
(a) 7s O) 4s (c) 30 (d) 60

5. IfA= { (r, y7:}+f =ZSyandB= (ay) :l+ef= l,f4} thenAOB contains
(a) no point O) 4 points (c) 2 points (d) 3 points
i e = { (r g : } + f = 251 r} e = (t fl : } + of = 144} f6d AnB f€E Hr}ra ir6
(a) i$xid.tr O) 4:nid (c) zhid (d) 3 xfd

6. lf? < x < 3then

(9 (r-3)(r-2)<0 O) @-3)(x-z)>o
(c) *;i 'o (o @-3) > (x-2)
12 < r < 3faa
(a) (r- 3) (r- 2) < o (b) (r- 3) (r-.2) > 0

t"l Fii > o (d) (x-3) > (x-2)
P.pcr-n (M.tir) 2 A



7. The equation lx + 4l = x has solution
(al x=2 (b) x=-2 (c) x=-4 (d) x=4
miTd6 lx + 4l = x er f,E
(a) x=2 O) x=-2 (c) x=-4 (d) x=4
Which one of the following statements is true ?
(a) The set of natural numbers is uncountable.
(b) The set of rational numbers is countable.
(c) The set of irrational numbers is countable.
(d) The set of real numbers.is countable.
t6 ftfHryr f€+ kdJ' ds6 F& a ?

(a) d-e-d-$ ffu)rr'-€t e' ffz fdE6ridr d& a
O) rlfrrlq ffrx{'er er fu fdra6#6 t
(c) tt{t{tdt}q tifr}xr-gi e' fu ffi|' t
(d) trnsffornretE fu ftreafro A

Which one of the following statements is incorrect ?(a) Every non-ernpty set of real numbers which is bounded above has infimum.
lul Every non-empty set of real numbers which is bounded above has supremum.(c) Every non-empty set of real numbers has both supr€mum and infimum if it is

bounded.
(d) The set ofreal numbers is an ordered complete field.
t6 f6fwr f<+ fd-trJ' drd dmr t ?

(a) dir 
'r{Fs 

r+fi*ra€t g 6r-urst fre i gud drf6-J t, infimum t
O) Td )dF6 rifotr-di er dr-qrs1 fu; q* urfo-s t suprernum a
(c) dd )dF6 rifuDf"€t g a'-crfi fu i-d-d drfu-J a 3r Supranum rrrJ infimum i# t(d) lrtmr ffux{r€i er fakEHgq gestro t r

If.the altitudes ofa triangle are in A.p., then the sides of the hiangle are in
(u) _ 4P O) c.P. (c) H.p. (d) noneofthese
tdg traf3*E fiit ffi,?ir A.p. fss uo's'ft,i- gryi sqr€i d6
(a) A.P. (b) c.p. (c) H.p. (d) ***a-&
If in an infinite G.P., first term is equal to thrice the sum ofall the rernaining terms, then its
common ratio is o)L n +

9.

10.

ll.

(a) I

+d-d tra nrfr+ c.p.
g' nts'r6ue i:
(a) I

(d) i
f€euffiffiE-S)rFffillr tfui fiaCre, t rs,ssa :' fen

(b) + (c) i
3

(d) i
A
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|2. The A.M., G.M. arrd H.M. betweerr two positive numbers a and b are equal, thert

(a) a=b O) ab= I (c) ab=2 (d) a+b=0

i qs.+la *fcr{'et a at3 u i ed6+t{r6 uakt A.M., G.M. h{3 H'M' Ilitrait ir6 3r

(a) a=b O) ab=l (c) ab=z

13. If the roots of the equation x3 - Lzxz * 39x - 28 = 0 are in A'P" then their common

differe'nce is

(a) I o)2 (c) 3 (d) +3

fraa xrfraear3 - L2x2 + 39x - 28= 0 e Lrs A'P. Fd u6 T @ er Hisr vlh€ a :

(a) I o)2 (c) 3 (d) +3

14. Sunof ntermsofthescries J2+ €+ J16+ J32+ """is

(a) -1 Sx 31

(c) -2<x<2

O) -! <a

(d) -! 3x

(d) a+b=0

n(?+1)

^ft

(d). Noneofthese

(d) ffif€€'A$Ftr

(a) f- O) ry (c) n(2n+t) (d)

fi +,16 + ffi +,\fr, +..'... ddrytn ffirortei-: ?

(a)# o)ry r(n+1)(c) n(2n+t) (d) E

15. Theseries Ei=o(2r)" convcrgesif

(a) -1 <r31 O) -i"
(c) -21x <z (d) -i ='
dXf;=o(2r)n ffit **s :

a:
<3
-2

.i
<1
-2

16. The soque,nce . t,-i,i'-i'i,""" t t"
(a) Convagent O) Divergent (c) Oscillatory

lffi. t,-i,i,-i,i,--'a
(a) ar'sdlifr O) l$afirlr+ (c) )trFfud

17. If Er" is I positive t€,rm series and timo-- [ur,]* > 1' then the series is : 

^
(a) Divergent (b) Conv€rgrnt G) Oscittlorr (d) none of tliese

*a-s Xu" f{a ceroraffi{t{t 't3 
limrn'"-[u.F > r siEHt ' ]1

(a) Divergort O) Conveqgrnt(c) Oscillatorv (d) *S+?'&

Prpcr-tr (Mrttr) 1 '



The scries !f;=1 Y,r, 1 converges uniformly for

<x Ef=tff,r > l fran.d fause' t :

(a) r> I O) x=l (c) rcl

19. The term oontaining 13 in the expansion (.r - 2y)7 is
(a) 3d O) 2d (c) 4th

(x-2y)7 ?fus's€'s x3 duEil:
(a) ffi O) grfr (c) A* (d) rims

,,0. Constant t€nn in the cxpansion of 1x - )10 is
(a) 3d O) 4th (c) 5tr' (d) 6'h

(r - )'o i f"rs d f€s xe'* ue i
(a) *n* O) +* (c) fr+ (d) e+

21. .ln Pascal's Hargle each row is bounded bv
(a) I (b) 2 (c) -l (d) --2

(d) 1
feg usd-gq drb3 t

(a) l

22. The result 'Every infinite bounded set of real numbers has a limit point' is
(a) Binomial theorem O) Heine-Borel theorem
(c) Bolzano-Weiersbass theorern (d) None of these

a-*s'*rrm fE{bflet n u}d rd*n arbs *a e' *}€ frb a- A

(a) a€&tumgr O) d*6- !-d65rd
(c) nw'*-'*arsr<qrro (d) fu,f€F.ielrtr

I
Thc fiutction f (r) = 2F is not continuous at
(a) 0 O) I (c) -l
@r /(r) = 2: feF 'l fufud 6-jt a

(a) x> I O) x=l (c) x<l

O) 2 (c) -l

(d) all real values of.r

(d) ris€rymfu

(d) soh

any point

AS+fii-e
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24. The function f( x) = lx I2 | is not differentiable at

(a) x=2 (b) x---2 (c) x=r (d) 'r =-l
esa /(r) = lx +2lf5D-rH* a-tr A

(a) x=2 O) x=-2 (c) x=l (d) x:-l

2s. fi {cot-t r * sin-1 x) is

(a)l o,o (c)# @)#
f (.ot-tr + sin-1x)t

(a)i o,o (c)# (d)#

26. rfx = tzandy= 2tthenfr isequalto

(a) -+ o) -* (c) # (d) i
*ad x = tz nB y = 2t f.aa #E-dryd A

(a) -i o) -# (c) * (d) +

27. The derivative of 16 w.r.t. 13 is

(a) 6i o) 3i (c) 2; (d) ;
x6 g'*fi?b< w.r-t. 13 t
(a) 6x3 O) 3* (c) '^r (O S

28. Rolte's theorern is applicable to the function f (x) = 3tin t in

(a) any closed interval O) lo,'rl

(c) 1",;l (d) l-i.':l
Rolle Er EEd Glr6.f (r) - 3'in' B.lie uql U€'t

(a) AS + H Lfr5d'6 (b) Lo,,ti

(c) 1",:l (d) [-;';l
Peper-II (Mrthr) 6 A



29. Thetunction f(r) = l;t
(a) continuous in [0, l]
(c) disoontinuous in [Ql]
cffi/(r)= 3]
(a) tq llfssfuicd
(c) l0,UfTd,rrh+rs

-i =, s idsinreftgrorfst
(a) 0 O) I (c) _l

(c) 3

7

(b) rmiformly continuous in [0, l]
(d) ontinuors brx not unifcrnly ontinuous is [e l]

O) t0, Uf€€frEdhird
(d) 10, Ufu ffifuduig fr-d,{'d

30. The tangent to the cuwe 12 = 2y at 0re point (r, j) -*er *ro x-axis an angle of
(a) d O) 4f (c) 3d (d) 60o

trg G,)'l eaa r2 = 2y et srrss tr+ x-rxis rrs fi{d frarfr s +€ sa$A a
(a) oo (b) 45o (c) 30o (d) 60o

Minimurnvalueofsinr for -i Sr S iis
(a) o (b) I (c) -l (d) -+

(d) -t

(a) 2

A stone thrown verricrlly .pward satisfies the equation s = gOt - 16t2. The time required to
reach the maximrm hcight in socords is
(a) t O) I (c) 2.s (d) 3.5
tra SId +s d gar ;Er Uss 6&i s = Eot _ l6f ii goc a-ce tr frn f l?rfo{rx
ffi '3 rrff,€ d FF*ct Fs d+e' m.lr t r

(b) 3 (c) 2.s (d) 3.5

33' The rate of change ofrthe volunre ofa sphene w.r.t. its surface area when the radius is 2 crn-
ls

(a)l O)2 (c)3 (O4
k ffi n Fsfd e +{f,6 i wr.t. fu} }rrfsJ?if€ utdrcJ6 S so t rE feE E, )rrdq_
ferya zcm t :

Prper-II (Mrths)

(a) I o)2 (d) 4



The funaion /(r) = cos r - 2pr is monotonically decreasing for

(a) p=: o) p>-l @) p<2 (d)

am /(r) j .or" - 2pr ffit gu fgs utz frd'A' F€
p22

p>2

35.

(a) p <2

(a) logr O) logflogr]

E
2

37. I oos r dx is oqual to

_!.,
(a)0 O)l
!
2

lcosxdxE<Fsdd
J

-t.,
(a)0 O)l

3t. rim"-- (fi + * * .- .-'* i")
(a) loe? O) 0

tim"--(;f,+;* .-'."* iJ
(a) los} O) o

39. The areaofthe curve I +f = 2ax is

(a) ra2 O) 2ns2

<x*+f =zaxe'tr<t:
(a) t*

Prpor-u (Mrthr)

tf limt-o ffi = 4 then the value ofP is

(a) 6 O) e (c) 12

t*o tim'-offi= 4 t s|P e'Li6A
(a) 6 O) e (c) r2

I J- ax is equal tot x tog,
(a) logx O) logflogr]

t L 4argrggt:! x logx

O) p2-!, (c) p32 (d)

(c) roei G)

(c) roel (d)

(d)

(d)

logflog(logr)]

logfiog(logr)]

(c) -l

(c) -l

is equal to

(c) I

reqg?
(c) I

(d) 2

(d) 2

(d) bc(:)

(d) t"c(:)

(c) 4ne2

(c) 4 na2

(d)
lc
tffi-

It
,na'O) 2E* (d)



40. For Riemann integrability, condition of continuity is

(a) nec€ssary

(c) necessary and sufficient

O) sufficient

(d) neither necessary nor sufficient

(b) ara

(d) atr_efra'fia'6
(a)

(c)

Rierrann integrabitity of faiiresr fi ros t
rye
qr&rd*A,

(a) conditionallyconvergent

(c) absolutelyconvergent

rd-+rFa€e5*

frdlca?ql*

O) uniformlyconvergent

(d) divergent

O) fudadave1t'fr

(O'1U6ffi

41. I] t^-' (1 -a)n-r dr is convergent when

(a) m>0 O) n>0 (c) m>0,n>0

I] t^-' (1 - a)a-r dx i?effi t fig
(a) m>0 O) n>0 (c) m>0,n>0

42. If ff/(r)l dr is convergeirt then the integrat Ii f @) at it

(d) m>l,n>l

(d) m> I,n>l

*ad fl/(r)l ax i?eurfi t s' integral Ii f <r> att
(a)

(c)

43. Choose the inconect ptatem€nt :

(a) Everycountable set is Lebesgue measurable.

O) A function of bounded variation is always continuous.

(c) Every continuous firnction is Lebesgue measurabla

(d) Every Riemann integrable function is Lrbesgue integrable.

arrs dtr6 gE :

(a) ot6 faradfrdr ftz Lebesgue mrafi-dr a

(b) arbs EsE er k 6s6 d}{F fdifus itv a
(c) Td fdiird tr6 L€besgueHnf€*dr a

(d) ildRiemannintegrable 656 febesgueXrrre-*art

P{cr-ll(Mrth)



44. Thetunction/(r,y) = lrl + lyl is
(a) discontinuous at the origin.

O) differentiable at the origin.
(c) continuous as well as difrenentiable at the origin.

(d) continuous but not difrerentiable at thc origin.

w f(x,y) = lxl + lYlt
(a) g$rs'3)rrh+td O) Fd'3fru3utilo
(c) $su$'3 f6drd )rr3' fa**efts (d) gsrrS'i fu3-fi tr€g fr'+}€rfro Ffi

45. Which one of the following statements is incorrect ?

(a) Every metric space has a completion

O) Every mefric space is Haudorff.

(c) The real line (with usual metric) is compoct.

(d) The real line (with usual metric) is connectod.

t6 fgfoD{r H'futrJ'dsd dr6:t t
(a) Td eHn|a f€F3 d * I+-rfdd3' t
O) dd EFfta *rsttausAorfrt
(c) rrnut+ (x{D{eFfl|a6'5; rifi*rrst
(d) )rfn6tur (h{q{enfi{dr.sl r*ist r

46. Choose the correct statement :

(a) Every normed linear space is connected.

O) Every finite dimensional nomred linear ryrce fu oompocl'

(c) Every metric space is a normed linear space.

(d) Monotonic functions have discontinuity ofthe second kind'

r&arsCE
(a) oa xqrdd Aflgq 1g,T3'd ltf"JF fes ff'fu a
O) dd frr€ rarrqr)fr tr+{q w'rof ffi{trg ?

(c) dd eFfird ters'-d b{F6 A{dq t
(d) fwnro m gn-e fdm{ fi afir&rcg dr? ua t

47. rf lax dl = ldllil thenanglebetweenilmdD is

(a) o' (b) i t"l I tO 't
t la x dl = lallil f€q d x{3 t i ssfiora *a i :

(a) o" O) I t"l o, (d) |l
Prper-Il (Mrthr) l0 ^l



4t. Ifd,d,dareunit vectors such that d+ i + d = dthen the value ofii.d + 6.e + e.Ais
2 ^, 2 3 ,.. 3(a, ; (b) -; (c) ; (o) -,

id,i,dffi*a:asosfir? d+ 6+ d= dft-o a.6+i.e +d.de'g.qt:
(a) i or -i (c) i tor -:

49. The area of the parallelogram whose diagonats are given by the vectors

3i + i - 2i and i- l7'+ n[ is
(a) lovl O) sVT (c) 3 (d) s

HlrEir €lrsgms t:-dd a frE e f{dd6 3i+i-28 >rd i- 3i + 4E?aao' grrr'-o ff3
aP <m

(a) 10y'3 O) sltr (c) (d) s

s0. Thevalueof d x (d xi) + d x (dx d) + dx (d x 5')t
(a) zIa64 O) d (") t,aiq (d) 3itai4
d x (d x a') + d x (dx d) + d x (dx6') e' i1-s t
(a) ztd| q O) d (") IaE 4 (d) :itai q

51. The dimension of the vector space R of all real numbers over the field e of rational
numbers is
(a) 0 (b) I (c) 2 (d) infinite
ufd*q )+fu)ra-{t t tlE a Qrn ryma ffrtf.gi e +frc€ fers'sn t'ry.qq{ T6 :

(a) q O) I (c) z (d\ ryfrH

52. If A is a square matrix such that A2 = A then lAl =
(a) 0 or I (b) 0 (c) I (d) _l
i a fFa *'irr'6rtr MfidF A 3r ; Ar= A fud H =
(a) ofrrl (b) 0 (c) I (d) -l

53. Choose the correct .tul-t t

(a) Every square matrix is invertible.

O) The product of two non-zero matrix is always non-zero mahix.
(c) lf a matix A is symmetric as well as skew symmetric 0ren A is a zero matrix.
(d) Rank ofa norrzero matrix can be zero.
r#aesge
(a) atdsmtloFdffiFuwieE*-drA
O) i ifd-frd-d Md-dF Er Ue?rdel alar aa-frEd fizt-*n ds t r

(c) fud gd Mffi A synmetric vrfJ skew symmetric t sr a fia frEdMddnt
(d) Ed ild-frrdMd-dn e se*' frse i r*g t r

A. ll Prpcr-[ (Mrthr)
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Choose the correct statement :

(a) Every inner product space is a normod linear space.

O) Every orthonomral set is linearly independent.

(c) The eigor values of a Hermitian matrix are all real.

(d) All the eigen values ofa positive definite quadratic form are zeroes.

rfraragE:
(a) dd xfT$lr {rEF€6 frF3rd Hqqd Aidq f€F3rd a I

(b) irlorthonormat fiz ?vqq Ediq 1

(c) Hermitian Mt-dF i eieen Li.ry vdr6 ir6

(d) & ffiYs rraelra €dilro{rd grl i FA eigen 8's frso ua t

55. The distance between the lines 3x + 4y = 9 md 6r + 8y = l5 is

]qre. 3x + 4y = 9 u3 ox + ty = ts fgs lfr+e t
(a) : o)* (c)*

The equation of the line parallel to X-axis and bisecting the join of ( I ,4) and (-2, 6) is

o)i (c) +

(c) 2

(c) 2

t2

(d) s

(d) 5

(d) .r= 3

(d) 4

(a) y=5 O) y+5=0 (c).x=5
X-axis t FH'6iTd u3 1r,+y rrr3 (-2,6) i i" 6 d-cE <'d ec' * xriaee t:
(a) v= s (b) y+5=0 (c) x=5 (d) x=3

57. ihe cirdel +f +4x-7y+ 12 = 0 cuts an intercept on Y'axis equal to

(a) 3 (b) I (c) 2 (d) 7

ffia * + f + +x- 7y + 12 = 0 fr int€rc€pt d Y-axis $rs *er t' ro'ro ? :

(a) 3 O) I (c) 2 (d') 7

5E. The number oftangents to the circl e i + f -u-av+!=0whichpasthroughthcpoint
(3, -2) is

(a) o o)l

(a)0 O)l
Prp€r-II (Mtths)

ii.a-sI+ f -s,-6y+s=o f rrrond-d&ql*etre#Sf itrgtr'-zl?
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59. * y = ltouchestheparabola ! = x - 12 if I isoqual to

(b) I (") -l (d) 2

t td'iu' ! = x -r2 f rrrgn ilrSa idd t ro'roi'?
O) I (c) -l (d) 2

Sum of the focal distances ofan effipsct' + * = t,t
(d) l0

(d) l0

(a) 4 O)5 (c) 8

61. The eccentricity of the conic l- 2x - lf = g it

o)f (c)+

The sbaight line r
(a) o

frfrtc'x t y =
(a) o

(a) 4

(a) 3 O) 5 (c) ,Ea

pra *q'o t' + 4 = r frirri gc gsnrt e, ia t
O)5 (c)8

(a) ;
;Ed.d I - 2x _ 4f = O S ffil?r3' a

3(a) t o) f (c) €
2

62; The distance ofthe point (3, 4, 5) tom y-axis is

(a) 3 O) 5 (c) E+
fiig tl, +, s) fr yrrfdtrH + g+ a

(d) ;

(d) ;

(d) 4

(d) 4

(d) 90p

(d) 90o

63. The angle betn eeir.the linesx= l,y=16631 y=-l,z=0is
(a) o" O) 3f (c) 6f
tr+'Er .r= 1, y=2fr y=-l,z=0 gdfi+rrr;iiEt
'(a) o" O) 30P (c) 60P

(a)i or1 (c) i

o) 
""

A straight line wgch makes an angle of 60P with each of y and zaxig inclines with "
X-axis at an angle

(d) +
€a.f{# tc' frd* fa y ryl Z.axis ?rrs 60p ei *E sE gS A, X-axis 616 fw +€ ig*St r

(c) :
r3

(d) +
PrpCr-II(M.rb)
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65. The angle between the planes 2x-y+z:6and'x+y+22:7 is

2n(4, T
36 b - y + z = 6ntl x + y + 2z =7 gdfl{,rfr6 +6 a :

21t(a, ; (b) :
tt(c) ; (d) :

The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the

points (-1,2,4) and (1,0,5) is

(a) : (b) '; (c) ; (d) :
(-r,2,4) u3 1r,0,5) fiieur I H'Au'gtd'(3,4, 5)Dr3 (4,6,3) ry' g i-r6 €16

(b) 
",

o)i (c)

3rr
4

3rt
4

(c) : (d)
,t
3

(d) :

67. The principal value ofthe amplitude of 1+iis

iu'etq+t:
4(a) ;

(a) n

o)i t"ri (d) :

(d) :

(d) ellipsoid

(d) 46tat6 4ata '3

(d) R{z) < 2

(d) R{z)<2

69.

l+itamplitudesEcfi6i
(a) E

The complex numbo 2 = .x + iy satisfying lz + I I = I lie on

(a) X-axis (b) Y-axis (c) circle

fz+I|:f drt-:rerce gnrfifr6 t*az=x+iv b{'trsa

(a) X-axis'3 O) Y-axis'3 (c) da'd '3

The inequality lz - 4l < lz - 2l tepresents the region given by

(a) R(z) > 0 O) R{z) < 0 (c) Re(z) > 3

lz - 4l < lz - 2lA ryFHrr:r l-rd DF Tdd t
(a) R{z) > 0 O) Re(z) < 0 (c) Re(z) > 3

o)i (c)

(c)

(c) i
t4

70. LvalueofJi+rETis
(a)0 O)f
vt+v-i srEsu:
(a) o (b) JZ

Plpcr-II (Mtth)
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71. lf z: | + i, then the multiplicative inverse of I is

(a) r-i o) i o -; (d) 2i

*q-e z= l +i a 3Ifasl e,qrEaq6'at

(a) r-i o) i t"l -; (d) 2i

12. If one root of equation ix2 - 2(i + l)x + (2 - i) = 0 is 2 - i, then the other root is

(a) -i O) 2+ i (c) t (d) 2- i
Hti-{d6 ixz - 2(i + 1)r + (2 - i) = 0 er fr W 2 - i ? v go' d t t
(a) -i O) 2+i (c) t (d) 2-i

73. The value of cos 53o cos37o-sin53o sin37"is

(a) t (b) # (c) 0 (d) ,n
cos 53o cos37o-sin53o sin37. erliOi
(a) I (b) +, (c) 0 (d) ,tZ

74. If tan A = ] and an B - f, tfren ttre vatue of A + B is

(a)f 
"r" 

(c)o (d)i
*qs tanA = 1 rar3 tanB = | v a+ae' &v t :

(a)f 
"r" 

(c)0 (d)I

73. If sin a = sin p and cos a = cos f, the,n

(a) a=F O) a+p=O
(c) a=!9 (d) a=2rw*p,wherenisanyinteger
*ao sina = sinf rrf3 cosa = cosF t gt

(a) a=p O) a+S-|
(c) a=t9 (d) a=2nr+ p,fiiBnd*rohret r

76. Which one of the following functions is analytic ?

(a) sinz (b) z (c) lzl, (d) ry+iy
t6 fufurrf, fu$ faas' 66 ffira t t
(a) sinz O) z (c) lzl, (d) ry + iy

A 15 pucr-U (Mrthr)



77. IfC is the contour lzl = l,lhen the value of l, cosz dz is

(a) I O) 0 (c) xn (d) 2n

tao C contour lzl = lA 3i I, "os, 
dz u {u ? :

(a) I O) 0 (c) 2lt (d) 2rt

7E. Residue ofcos" at z = 0 is
2

(a) 0 O) I (c) 2 (d) 3

"=sffig: t:(a)0 O)l (c)2 (d)3

7g.. A function which is anallic and bounded in the whole complex plane must reduce to a
constant is

. (a) Cauchy theorem O) Liouville's theoren

(c) Schwarz lemma (d) Open mapping theorem

fra am i ffi+a t ar3 g-ee f,ftE uB'6 616 fdrf6-J t, d-.d-fr *s 'f fr.iro uae'

A uLr€'B.e' t
(a) Cauchytheorem O) Liouville's tbeorem

(c) Schwarz lemma (d) open mryping theorein

g0. The total number irfcornbination ofn different things taken l, 2, 3, .... , n at a time is

(a) 2n O) 2"+l (c) 2"-l (d) 2*l

arP {o n en3lni i ffi F}T d a€ l, 2, 3,...., nfffi A {s fn+{' A

(a) 2n O) 2" + | (c) 2" -1 (d) znl

tl. There are l0 tnre-false questions, The number ofways in which they can be answered is

(a) 21o O) lo (c) 20 (d) ld
l0 rS-4163 vrd u6 I gddi e' 9Ja ffB iim aw ff+ a' r*e t 9o os

(a) zto o) lo (c) 20 (d) lo'

t2. The number of wolds which can be made orit of the letters of the word MOBILE when

vowels always occuPY odd Places is

(a) 20 O) 36 (c) 30 (d) e

MoBILE HIre f<€ fft xfud u6 gr6t ? {q-+-{q ftiB xre 8-e€ e' ra? os EE.d} H'e

rgsuTqitzq t{.3f€ ?

(a) 20 O) 36 (c) 30 (d) e

Prpcr-fl (Mrthr) 15 A



f airnta ic

a3- -r-he n.'.bc!'orfu-lSt*&6 points lyng on a circle is

(a) 12 O'} 15 (c) 24 (d) 30

g-" Oa g* 
"e 

o@ar e-fi fti&m aq'Er fifdD{i dtftrr o?5 ?

(a) r2 ,lo) 15 (c) 24 (d) 30

84. How many l0 digit ntrmber can be written by using the digit 1 and 2 ?

(a) 2to o) ld (c) lo (d) 20

rfa r rr3 2 e" frF3x'6 ildfurott ifertf frid l0 
"Tqe 

iEffi s€'e il Fda dd

(a) zto O) lo2 (c) lo (d) 20

t5.Thenumberofwaysinwhichndistinctobjectscanbeputintotlreedifferentboxesis

(a) 3n o) 3n (c) n3 (d) 3n - I

n e{ror d fii6 {u- €H Jfuryt f{s frit rfrfrrrF a's urfut{r fir F€r t ?

(a) 3n o) 3o (c) n3 (d) 3n - I

E6..Thefactoringofanyintegernintoprimesisuniqueapartfiomtheorderoftheprime
factors' is

(a)Primenumbertheore'gr(b)FmdamentalTheorernofarithmetic
(c) Funtlamental theorem of algebra (d) Chinese remainder theorem

rrlB''fi qre-68a * :l-ddg O dg a ffi yes r':f,-a n f uran ffo}1{'€t +Jt- ffiu-c A

(a) Primefu-dffTqe O) abse'frftsfrqt3

(c) rorm?e'fiftFf{wl (d) *SdRemainderfirqis

n. The number of prlmitive roots of 13 are

(a) 1 O) 2 (c) 3 (d) 4

13 e1tetyo'dffiil:
(a)l O)2 (c)3 (d)4

tt. The nurnber ofinteger solutions of 15x = 24 (mod 35) are

(a) 0 (b) I (") 2 (d) 4

l5r = 24 (mod 3fl ? integer ri.ryt S ffi t :

(a)0 O)l (c)2 (d)4

A l7 Prpcr-n (Mtthi)
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E9. Which one of the followingir inorrecl ? \(a) Every subgroup ofan eibelian group is abelian * \'\
O) Every cyclic group is abelian \ a
(c) Every subgroup of a non-abelian group is noJhtrn \(d) 

^ 
If wery element of a group is its own inverse then the gri& is abeliant6 fufuryr fEi fd-trr' ds6 dr6i a ?

(a) k Abelian.F-!rd er gJ ELrd r{belian t(b) dtd ii6q.d FrdAbelian t
(c) us fis-Abelian H-)ru er EUd + #d-Abetian t
(d) *d-d €d F_ro er dtd )1ftrd fEF€r wnrc.r 96z a 3t fuo n-roaUlian i

90. Which one of the following is true ?
(a) A permutation is a one-to-one function
(b) The synmehic group 53 is cyclic
(c) A5 has 120 elements
(d) Every factor group ofnon-abelian group is non_abelian
t6 frfo)flr f€€t fffiJ' s_dm A ?

(a) EH ufilrdJa ffr-t-k' am i Ol re$r€rd FLrd s3 d*S a
(c) Aj fud 120 *J T6 (d) *e_eufian nuo S as ts irs_aUnn t

91. The set of integers with operation '*' defined by a * b : 6 + g + I is given to be a group.
The identity ofthis group is
(a) 0 O) l (c) -l (d) None of these
a i b = a + b + I Elz{'ar fuqr€ *} integers er fi-c i+6r * frib}r{, .*, A, trd F.rd A
frnnyo$ufuset:
(a) o (b) I (c) -l (d) fud6tf+i'iiSd#

92. A Sylow 3-subgroup ofa group oforder 12 has order
(a) 4 p) 2 (c) 12 (d) 3
ffiryofi+re'qx 12 atfr Sylow 3-€qH_HdAre$Ei+# r
(a) 4 O) 2 (c).r2 (d) 3

93. Which one of the following is false ?
(a) Any fwo groups oforder 3 are isomorphic

O) Any two finite groups with the same number of elements dre isomorphic
(c) Every isomorphisrn is a homomorphism
(d) An additive group can be isomorphic to a multiplicstive group

t6 fs'fifl?{t fEc fa-ag. drw A ?

(a) re$a s ee** 2 f? isomorphism u6
(b) HHr6 ffi jy eB AS + i fr,€ E1rd isomorphism iro'
(c) OiI isomorphisrn, homomorphism t
(d) k fr;ta Efd fE gFc-6fr6 FLra 11-$ isomorphic i r*e't

APrper-II (Mrthr)



94. In the ring of integers, wery ideal is

(a) Prime O) Maximal (c) Principal (d) None of these

fr Integen I rli fgaarrrtesn t :

(a) 9=x (b) )?rfir*sx (c) Uu (d) fuf$'d$Ftr

95. Which one of the folloqing is true ?

(a) Every finite integral domain is a field.

(b) The characteristic ofa ring is either zero or one.

(c) A principal ideal domain is a Euclidean domain.

(d) Every unique factorization domain is a Euclidean domain.

t6fufurytH'fa-a*'rSt r

(a) Td filrs Integral Lis f€atrd A

O) &Oi e'd*dH.fiFd'A nr&
(c) fr t{Liu rrrrsdn Li.ry ffr Euclidean {.ry t
(d) ird fuir€ € fu k Euclidean {u t r

96. Which one of the following is false ?

(a) The Galois group ofa finite extension ofa finite field is abelian.

(b) l-Z is irreducible over the field ofrational numbers.

(c) n is algebraic over the field ofreal numbers.

(d) n is transcendental over the field ofreal numbers.

fu funlrf fr* frra:r aru-s t t
(a) ffi fi)rs t-rd t frrs €'a €r Galois F_lrd & Abelian t
O) ufr]lq rifur{r€r i tre fus f-z €' uredfdr a

(c) nms fflryrer e &d fEia n Algebraic t
(d) h{F6 ffob{r€i A }rd f€ r ufu€Ts6,fr6 t

97. The set Q ofrational numbers with usual topolog5r is

(a) Compact (b) Complae

(c) Connected (d) Totally discormected

,r{+r topology 6r.d' LIfu}H t+fo}?{.€r er Q fre A

(a) r+fu O) fd6
I (c) f*for (d) -u-d6gqt+slftro-<
; A 19 Prpcr-II (Mrthc)



98. Every T3 - space is

(a) regular

(c) completely regular

ud T3- f€Ferd a

(a) faiird

(c) yes gu fft fairo

O) normal

(d) completely norrral

(b) 
'r{tH

(d) !rd6gu{Hsry+r

100. The integrating factor ofthe differential equation (t + x)fr+ y = tan-1t is

(a) etanx (b) 
"ran-rx 

(c) e-tanx (d) tan,

ti;.sHd Hri-r{6 (t + xz)g* + y = tan-L x S i*s em' is t

a2^,
99. The order and degree ofthe differential equation rti +

(a) Q,2) (b) (3,2) (c) Q,3)

(a) (2,2) O) (3,2) (c) (2,3) (d) (1,3)

(a) etanx (d) tanr "

101. P.I. ofthedifferential equ"tionfi + *+ y = e-" is

(a) e-x O) -e-x (c) 3e-' (d) !r-'
f*6.strdHti-{d6 #*** y=e-x sP.LA

(a) e-x O) -e-x (c) '3e-*

102. The differential equation whose auxiliary equation has the roots 0, -l' -l is

o) #* #=o

*d ti6.Jl[a mfrfidc firF$ e Htfl-{d6 e 0, -1, -l T6,

(a) #* *= o o) #* #=o
(d) fr+ ft+fr=o

20

(c) fi+2fi+fi=o

ti6.r;'a Fln-{d6 #* Jr* (#)' = 0 Er{H ry3 ffi t:

O) "tan-l.r 
(c) e-tanu

G) #* H=o '

(c) fi+2fi+fl=o

(d) f,t-,'

(d) fi+ fr+f =o

Pepcr-II (Mrthr) A



lfil. The omplae solution of the partial difrerential equation JF + r/i' = r it
(a) z=ax+.! O) z=ay+b
(c) z=qr+tr-.dy+c (d) z =xiy
)rtrdtrllElnmn6rnd Ji+ Jd= 1 uyeafot:
(a) z=u|! O) z=aylb
(c) z=ax+Q-Jdy+c (d) z=x*!

f0a. Thc pdial differential equation # = ,, # t"p*.-"
(a) Onodinrensimal hea fow oquation (b) Wave equation

(c) Tuo.dfunensimal hcc fow equation (d) Iaplace equation

nlmtrd'a€Flnad?t #=."" f| A,=f*-rsa-o,AA 
'(r) kaFqn+3uffiffq O) s&drrri-d-trd

(c) i-ryraqfr3nlffiffq (d) Laplaceglfrtr6.6

1116. The oldcr ofoonvcrgcnce of Navton-Raphson melhod is

(a)0 Oll (c)2 (d)3
Newton-Rryhson Hm I uwre re$a t :

(a)0 O)l (c)2 (d)3

lln A2 er ir egrul to

(a) (e - l)e' O) (e - l)2ex (c) (e - r)e-r (d) (e - 11zr-'
6z 

"r 
g3rgq N

(a) (e-l)er (b) (e-1)2er (c) (e-r)e-, (d) (e-112r-,

l0?. A amary onditiqr br t = E" @,y, y') dr to be ur extrernurn is

(a) #-*(#)=o o) H-*,e)=o
(c) X- *(#)=o (d) H- hGl)=o
t = tl"(x,y,y') d! t l?rffr€H i'a d agfi res t
(a) #-*(#)=o G) X-*e,)=o
(c) #-*GL)=o (d) #-he;=o

2l Prper-U (Mrah!)



(a) circles (b) shaight lines (c)

trd u&'6 $rro Geodesics ua :

(a) inE O) fiifrt{t d*r<' 1c;

109. The integrat equationy(x)-- F(x)+ 1Ilx@,tly(t)dt is called Volterra integral

equation if
(a) a and b are variables (b) a and b are constants

(c) ais a constant while b is a variable (d) either a or b is zero

Integral Hlfrd-d-6 y(x) = F(x) + l' !b" rc@,t) y(t) dt 6 volterra integral xrft*eo fuo
fltetA iffi
(a) a ry3 u rmfuo oa O) a u3 u xfuq ua

(c) axfusirefuuDrTfudi ta) ambfraet

110. Shortest curve joining rwo fixed points is

108. Geodesics on a plane are

(a) a cycloid

(c) catenary

(a) k d'd-d'd'd

(c) IidIErdB

cycloids

it*dryrd

(d) catenary

(d) farfiaqgas

(b)

(d)

sfaight line

cardiode

i E'kd trgt{t d i-*a e'w E2 i *a i*s t :

(b) frfiau'
(d) cardiode

111. If a particle moves on a smooth curve joining two _fixed 
points A and B under gravity,

starting from rest from A, the form of path in order that the time from A to B is minimum

is

(a) straight line O) cycloid (c) cardioide (d) circle

(a) fiifiec' O) iiild (c) cardioide (d) 'tf,

112, The number ofdegrees of freedom ofa rigid body moving freely in space is

(a)2 O)3 (c)4 (d)6
96'r Fd E+rd {H* fe a}o eng * ffi * rifcv'}r'? : :r ,

(a)2 O)3 (c)4 (d)6

i-ds ffi ae lltr ItlERtFs 6E t Hfud fiigot' ,L t r* s d 16-" F-t^"" t*e '3 ew
?, nixgi'ce, ol3Sraus'fi af s idlilnufciuizt' irtafr t

APlper-n (Mrtht)



113. The number of generalized co-ordinates required to describe the motion of a rigid body
with one of its point fixed is

(a) I O) 4 (c) 3 .(d) 
6

fd Ffua & 616 s6i ii ffi rtrs is fr s'6 d dFE €6 co-ordinates * ffi t
(a)l O)4 (c)3 (d)6

114. The conjunction of two $tate,ments p and q is Eue if
(a) p is true O) g is tue (c) both (a) and O) (d) neither (a) nor @)

i ae6ip rx3 ce'i= Lqrs ? fud
(a) pFfia O) qFSA (c) (apnrSO)F (O F(a)h{i6r6)

115. If the statements p and q are defined as p: the integer n is odd and q: the integer n2 is
oddthenp + g is

(a) false O) true

(c) somefime aue md sornetime frlse (d) none of these

i-fd ar6r p tB q d ubd.H3 fu #€t t, p:integernzrd t u3 q:integern2z,ia
t,favp+qt
(a) ffil O) Ffr
(c) alamsD'dd?r& (d) ffif€i.A$a-tr

lf 6. Given that (p v q) n (- p v - q) is false, then the truth values of p and q are

(a) both false O) both true

(c) either boft tue or both false (d) none ofthese
(p v c) n (- pv- d aru-s t, :ip ar3 q t Ffr f,6 d6

(a) idarss O) t+F-fr.
(c) rr€?dr6rntitr& (d) ffif€;.i*?re

ll7. The proposition defined by p A (- p V q) is
(a) atautology (b) a contradiction

(c) logically equivalent to p A q (d) none ofthese
p 

^(-pv d gryroruMrsqrs.<i
(a) f&tautologr (b) ke+q.dla
(c) pnqirddridesdqd (d) ffi f{€'ASB-fr

' A 8 paper-Il (Mdir)



ll8. The mean and variance of first n natural numbers are respectively

(a) T^u# o) #^uf <"1 f *af; (d) #^uT
uffih{r n q-gs*ffwr.+fr}rfru yr{3 fiFJ'A

(a) f "'af or #^ui at i^"aff (o #*o T

119. The sum of absolute deviation about median is

(a) greatest O) least (c) zeto

)ifura +6eyee f<cwe'*s?
(a) x{firdJH (b) ft,g53H (c) ft-dd

(d) none ofthese

(d) ftiai€€'*eta-fr

(d) 7.s

120. If 10 is the mean of a set of 7 0bservations and 5 is the mean of another set of 3

observations then the mean ofthese two sets, taking together, is

(a) 15 O) l0 (c) 8.5 (d) 7.5

**s z ass. i €a fiz fr )fiFJ l0 A )4d 3 drdi ? Fd id fie fi firs 5 t 3i fu frei

121. If the events s and T have equal probabilities and are indepardent with P(s n T) = p ) 0

then P(S) is

(a) Jn 6) P2 (c) P (d) noneofthese

fttrd 6+e s Dr3 r 6rrtr rigrs6r€r Hlrrd ir6 b{3 P(s nT) = p > 0 61ll A:irs us' fas

P(s)t

(a) Jn O) pz (c) P (d) ffif{€'A*6tr

122. In case oftossing an ordinary die, the set of events {1,2,3,4'5'6} is

Afuif6)1{rfrrsAe?fr

(a) ls O) l0

(a) exhaustive

(c) both (a) and (b)

(a) ffi{3
(c) (a)rrB(b)i+

Paper-II (Mathc)

Fa nrl'il6 um O fa +8, A* U,2,3,4,5,6)er fu t

(c) 8.s

O) mutuallY exclusive

(d) neither (a) nor (b)

O) rrsnus ffi
(d) 6r(a)Df3 6r(b)

24 A



123. Die A has four r,ed and two white faces whereas die B has wo red and four white faces. A
single coin is flipped once. If it falls head the game starts with the throwing of die A and if
it falls tail die B is to be used first. The probability of getting a red face at any throw ofany
die is

(a) i Ot i (c) i tal noneofthese

qrsr 6 ! s'ir 6rs D{3 i tr} riu tra rek r,rfr s t i s's ul u.d fi> riu aa. k fii&

d tra e'< Efar iler tr **s ffi'ta )?{'e'E t 3 A urxr d-ae a.o 8-s ry iifi }'
*ild ffi 2u )?flse' t s'aF s uffi gstsryr rrer tr ffi * um'd t-za '3 u'u tic

DrAE S ft'E6r A'

(a) i Ol i (c) j tal tuf$'a*'a-fi

124. lf P(Au B) = :. P @ n B) = I and P(A-) = 1 then events A and B are

(a) independent (b) mutually exclusive

(c) exhaustive (d) none ofthese

}a.dP(ruB) =!, PQIB) =3andP(I') =;ftustae rr3a us

(a) Efus O) rrenrs f5eqB

(c) ffi€ (d) tuf€+e8-tr

r25. If (A u a) = i, P(A 
^ 

B) = J, and P(D = : thrlr- P(/ il is equal to

(a) 1.00 O) 0.2s (c) 0.75 (d) 0.50

*ao (e u a) = i, P (A n B) = J, anrl P (D =, tua p (A / il ss'ss t
(a) 1.00 (b) o.2s (c) 0.7s (d) 0.s0

126. Ld X and Y be two random variables with the following joint pdf :

f(x,Y) =fc(zxo+ 
i;o < I < 1'o < Y < 2

Then the value ofconstant c is

(a) i Ot i (c) i (d) none of tlese

rir sB x nr3 r ia f€*ioint pdf €'E i trx tfiiau ua

f(x,Y) =f(zxo+ i;o < r < 1'o < Y < 2

Fs's xfrd c e'1ftr ?:

(a) i ol i (c) i rO tuf€+dtra-s

A 25 PtPer-lI (Maths)



127. If the joint pdf of random variables X and Y is given by

(#, t = 0,r,2,3 and y = s,1,2
P(X--x,Y =Y)={ "

t\ o ; otherwise
then P(X+Y=4) is

(a) 3 Ol * (c) * (d) noneofthese

tJH €-di XrrA y S ;oint pOf t'
(+, x = 0,7,2,3 andy = o,r,2

P(X=x,Y=t)=1
\ 0 ; otherwise

faoelx+y=a) t:
(a)i oli (c)* (d) ft-d6tf€'**6#

128. The function @(t) is a characteristic function ofa random variable if
(a) 0(0) = 1 O) 0(t) = 0(-t)
(c) f(t) is continuous (d) all ofthese
<66 0(r) fda ffi us er frFFd dF6 a }*d
(a) 0(0) = 1 O) 0(t) = 0(-t)
(c) O(r) fiR+rd i <ol ftu HA

129. A sequence of random variables .X1, Xz, .,., , Xn,... is said to conv€rge in probability to a
constant A iffor any e ) 0, we have

(a) limP(lx"-/l <e)=0 O) limP(lX"-Al <e)=1
n.+ao n--t6

(c) lim P(X',-A(e)=Q (d) lim P(X"-A<e)=l
n-+co n-t@

AstrSE Td'S trd FS xy x2,....,xn,...k Fe.* yFa a d probability fCs aisd-J

iifr dfr Fefr *fid ffi * e > o, rB du t:
(a) limP(lX',-Al <e)=9 O) limP(lX"-ll <e)=t

n-)co n-+@

(c) lim P(Xn-d<e)=g (d) lim P(X"-A(e)=1
n-+<o n-+@

130. If X is a random variable with mean p and variance o2, then for any positive number ft, the
Chebychev's inequality is given by
(a) p(lx-ttl>*o)si O) P(lx-yl>*o)>i
(c) P(lx-pl=kQ=$ (O noneofthese

ia-d ltirJ I ,tr3 ltc-s oi X t6 fg? ffi8 gd t, 3' f€d ffi * qcr+n ufa t d
Chebychev's inequality f*fr ar8't :

(a) P(lx-pl>kd=t (b) P(lx-rtl>nd>i
(c) P(lx-l,l=kfl=$ (d) tu|6tf€€'i$6dt
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131. A sequence {X,r} is said to be a Markov Chain if for all io,ir,iz, .... ,in+r e I & vn
(a) PfXn*, - in+t/ Xo= is,X1= i1, "" xn- inl: PlXo11= in+r / Xo= iol
(b) PfXn*,= in*t/ Xo= io,Xr= ir, "" X,- itl= PlXn*1 = inalf
(c) PIXn*r' = in*t/ Xo = io,Xt = i", -" Xn = ir.l = PlXn = irl
(d) Noneofthese I

m s-* {x,,} Markov chain aJ€* t i-*d fta io,i1,i2, .... ,in+L e I & va g*
(a) P[Xor, = ir*t/ Xo=is,X1=i1, "" Xn= ir,] = P[Xr,*t = ir+r / Xn= inl

O) Plxn*, = ir*rlx6= io,xt = ir, -., Xr- i,r] = P[x,r*1 = i,,.,1 ]
(c) PIX,.+ = ir*t/ Xo = io,Xt = it, ",, Xn = irrl = Pf Xn = in1
(d) fu f€+ii$ 6-#

132. The coefficient of dispersion of Poisson distribution with mean 4 is

(a)i Oli (c) 4 (d)2
firS i 6's poisson disributi6n er fuSnt6 er qe'a 1:

(a) i Ot i (c) + (<t) 2

133. The mean and variance of Chisquare dishibution with n degrees of freedom are
respectively
(a) 2n and n O) n2 and fi (c) .,li md n2 (d) n arrd 2n
n degrees of freedom 6rrr Chi-square * t liFJ b{3 f<eu-e oa qrr<'<

(a) 2nttt}n (ul n2>td.'li @) fi.ndn' (d) nttJzn

134. For a normal distribution, the area to the right hand side of the point 11 is 0.6 and to left
hand side ofthe point t2 is 0.7, then we have
(a) xr ) xz (b) xt 1 xz (c) xt 7 xz (d) none ofthese
fra xq.dd ib 

";fr 
f;fig ,, t frl ufr e'}3ld 0.6 i lr{3 fiig r, $ Lri ft A-fd t O.Z, s'

HBdUA
(a) x1) x2 0) x1 I x2 (c) 1(r = xz (d) ffi f€+ Ad a.#

135. Let [, be an estimator, based on a sample xt xz, ...., rrr, of the pafiImeter 0. Then In is
consistent estimator of 0 if
(a) P(7"-0 >6)=0 Ve>0
(b) P(lT"' 91 < e) = 0
(c) lim P(lI,n - 4l'> e) = 0 Ve ) 0

nJo
(d) lim P(lT"-dl <e)=0ve)0

n-+€o

)i6 Eg r", xr, x2,...., r,,, ffrto 'J Drqqs A-dni--d a Er k f6-dq.d-d t, fuo tr,a et
fiid Hlsd f6-dq.fld i kd
(a) P(Tn-0>e)=0Ve>0
(b) P(lT"- 0l < e) -- 0
(c) lim P(17"-01 >e)=0Ve >0

n_too

(d) lim P(14.-01 <e)=0ve>0
n__rco
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136. The Neyman-Pearson leinma providcs thc b€st critical regiotr for tcting IU nun b:/eodr6i3
against l!!| alternative hlpothesis. Here
(a) []=simple,[2]:simple O) [U=simptc[2] =ornposia
(c) [] : composite, [2] = simple (d) nonc of thcrc
Neyman-Pearson lernma lll null hlpothesis aginst ll[ altcmaivc hlaothcsis * f,ig E6
m*9sHffi+rddre'A
(a) [1] = sqrf6' [2] = xqrd-6,

(c) IU =ne6, t2) =Hqrdd,

137. The likelihood ratio test is usod
hlpothesis. Here
(a) [] = simple or composite, [2] = simple or composite

O) []: simple, [2] = simple
(c) [l] = comPosite, [2] : comPosite
(d) none ofthese
jll null hypothesis against l!!l alternative hypothesis S ntg wfHx-latgJgd ffr&re t:
(a) tII : sqrfld il f,f26, [2] = simple or composite

(b) tll =sqril6, [2] =Hqrr6
(c) tll=tk,t2l=nk
(d) ffif€B'e*r-#

l3t. For the validity of F-test in the analysis of variance thc following rssumption idre mdo:
(a) the observations are independent.
O) the parent population from which obscffations sc taltea is norm8l.
(c) the various treatnent and e,nvironment efhcts arc additivc in nahrc.
(d) all ofthese
f+53 i ffiH6 fr f-test$ ?qs'd. t6 fufr)rrr H'?l3r€t EEret {t aertart Ors:

(a) 3sE35dr6
O) f{ F6,+fiih{r frx f€+ 3q sg at} 46, Uirs t
(c) f?fii6 fuo-r,rB ?rfl€d6 r5a-e 5rsnr {t'etra oa
(d) fudFe

139. If Xpxl-Np(p, E), then AX follows, where A is a matix of ranh q 3 p,
(a) No(Att,Azd) (b) IVo(nr,dA)
(c) No(Ap,tzl) (d) Ivo(AP,ADl)
+6rd x;,1-ile@,:) fud,{xu'da ree' t fiei q < p soi e'MaF t

O) ill=gtrr6,lz)=sfu
(d) Mf€+*Str#

for testing lll null hlpothccis agdnst t|| altenrative

No(Att,AZd)
Ivq(Ip,AD{)

(a) No(A1t,AzA)
(c) Ne@p,ADA)

o)
(d)

140. In the case of simple random sampling without rc'pl&cmqil, the pmbebility of two
specifid units in the population of size IV to be includcd in thc rmfle of sizc n is

(a) # tt) i t"l #3 (d) mncofthesc

w6Dr{ + fry, ra-co +JH }ufrtdr furraat + taf'fi*d'fifs }tG Dsrs n fes Frrs
' {16 d i f€FF ilct S fgq* }:

/o\ r(tr-l)
N(rv-1)

Paper-ll'(Mrttc)

o); (c)

2t

(?-1)
(n-1)

(d) ffif€+i$r#
A



141. The stratified sampling is usually preferred when the nature of population is
(a) heterogeneous (b) homogenous (c) any tSpe (d) none ofthese
ed-dde *!tra d 3-d-$-d fu$ Hrd a rE F?r,+fuh{' 6 {ffi }
(a) tim _u-d-d O) Flr_du (c) faiA-drt (d) ffif{+tS6-&

142. The ratio estimator of population mean of study variable is usually better than simple mean
per unit estimator if correlation between study variable and auxiliary variable is
(a) negative O) positive (c) zero (d) none ofthese
ftd-d t?ffofrs so t reffq,fi'*rs s ft;H.fs rdgu's 1r+ ffi w_l;xre 3 Fqrd6 frFJ
6'# fuds-d t i{d study variable rrf3 auxiliary variable fgaq xfoririq t:
(a) tdc'rslrd O) q?sBllbt (c) frtr (d) ffif{B'ii$t:_tr

In a Latin Square Design with m tr€atments, the degrees of freodom of error sum of
squares for a fixed effect model is
(a) (m- L)(m- 2) (b) (m - r) (c) (m-2) (d) none ofthese
m fu a's fr Udi6t {datrdrd 3:s6 frd fr Hfu-d x.au d 3-_d-fu a €dr e #

*ra{t degrees of freedom t
(a) (m- I)Qn - 2) O) (m - 1) (c) (n-z) (d) ffif€'ASFs

144. ln a 23- factorial design of experimen! the number oftreatsnents are
(a)7 0)6 (c)5 (d)
r1fia fi z3- ?aifum rs6' lYs, fu S ffu)r{' a
(a)7 0)6 (c)5 (d)

145. For a balanced incomplete block design with paramet€rs V,b,r.k,7, we have

l-d',fu v, b, r. k, ),, tclv €a *_Jfu Drr*ra ssrd iry6r rd, n'3 iis t :

(a) Vr = bk
(c) b>r

(a) Vr = bk
(c) b >r

O) 1g-L)=r(k-1)
(d) all ofthese

"o) I(v-t)=r(k-1)
' (d) frd H'a

O) 1-ililr(l-pr)
(d) r-EL"a

... ,a S Ffrvsr esa€? a, =' FHwrd rla-d A Ffud+

146. lf pi denote the reliability of the i6 component; i = 1,2, .,. ,n then the reliability of
parallel system is givar by
(a) Hlli'pi
(c) fllli(r - pi)
**s pi ,' ifr is i = t,z,
F$ dr$.fi'
(a) ili=fli
(c) Iltsi(r -pi)

A

O) 1-[iL,(1-pi)
(d) 1- [ILrPi
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147. Let S be a convex subset of the plane, z = crxr + c2xz, v(x7,xr,) Uounaea fy tines in the
plane. Then, a linear function where c1 , c2 are scalars, attains its optimum value at

(a) The origin only (b) any points (c) the vertices only (d) None of these

)i- dg u&-6 f€g s f& B=p Bu-nUo A ; fr uB'6 fts tq,et glrd'ffsltr famt' tr fuo

tuaiq clt6 z = c1x1* c2x2, Y(xr,xr,) e s frre'gs-JH Lis wrs ae+ t rE cr, cz

si'ss us:
(a) turcrnis O) d$*fiigtcl fn-ddfne (d) tutri'*S-#

14E. Given a set of vectors {t1,x2, ..',xr}, a linear combination r= 11x1* l2x2 +
..., 1* xr is called a convex combination ofthe given vectors if

(a) 71,72, -. ,7r 20andl!==l)'i=7
O) lt+,12, ... ,7r >-oandEi=lli*r
(c) vfi and2!t1\1t=1 ,'
(d) None ofthese
+*a+ t k fg3 tB *e 1xr,rr, ...,rp ), twfu ffr-*a
x = Ttxr* 72x2* ..., 11 xxff3 de M et Ssu fifiraaot$u t i*o
(a) lr,1r, ... ,7p >0ondti1lli=t
o) 1r,7r, ... ,7* 2OanaLi=lli+t
(c) v$ and Eilflt= L

(d) ffif€F*Sa-tr

149. A queuing system M/6/1 has

(a) a single channel O) an orponential inter-arival time distibution

(c) arbitrary service time dishibution (d) all ofthese

fr *s'd r5e'd ru7C7r u t
(a) frAfedfudr€r:r O) fidhh-d.rdsnt'€5
(c) Hrufiiermns5 (d) FdH'e

150. If n components, functioning inde,pendently, are connected in series, and if the io'

component has reliability Rr(t) thenthereliabilityoftheentire systern R(t) is given by

(a) R(t) = ftt(6;.upz(t) + "" + Rn(t)

. O) R(t)=P'1s;'P2(t)' "" 'Rn(t)
(c) R(t) = pr13;.p2(t) + R3(t).Rn(t) + ...' +R"-1(t)'Rn(t)
(d) R(t) = flr1g;-p2(t) + R3(t)-Rn(t),+ ...' + Rn-l(t)-- Rn(t)

#u E-'€d d f€s diid€i , J? frd u-* teb e3 tB uo, ia-d im +r d} Hf{€' Ri(t)

a 3r n'fr nG) ved S xker i+dt:
(a) R(t) = Pt16;*Pz(t) + 

'". 
+ Rn(t)

O) R(t)=P'1s1.P2(t)' "" 'R"(t)
(c) R(t) = pr16;.pz(t) + R3(t).R*(t) + .... +Rn-1(t)'Rn(t)
(d) R(t) = Rr(t)-Rr(t) + R3(t)-R+(t) + .'.. + Rn-l(t) - R"(t)
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