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|NSTFUCTIOt{S
AU qBrions ar or objadv. ryp. havirs iour dr*.r oplios ror .&h. onty on. optioD N
cotrd. Coror msp.r *itl cairy futt mrkr 2 In car or 1mrecr -sp.r or my
mbinadon ot @r 6an onc ssw.
Q@nons 6u$ b. ar*.Ed on OMR sher by 'tdt.nin8 rh. app'rpiar. bubbte mut.n A,

U& oly Blt l/Dlu. b.ll p.tDl p.n ro mrk rh. ans*er by mmpt.r. lllin3 up of fie

Mlrl th. ansy.B only in rlE rp&. pDvrLd Do ior m.k. ry rmy mek on rh. OMR
w'irc q@.tiotr b@kl.r numbd dd your oll iumb.r cefully in ih. sD..iri.n hadons or
6. OMn. Als tix rpprcE.r. bubbl.s.

WriE yer mm (in blck l.tcrr, Il@ of ln. .rsmindion c.nrrc dd pur your futl si8n ur
in approprir@ hoB in rh. OMR.

Tnc OMR is lirbl. ro b..orc iiv.lid itrh.rc n uy mrrat. in filling !h. co@r bubbl.s for
qkraon b.otld numt r/ltrllnumE' u' 

'f'h.T 
a m\ d'n_rcpmc) in 6. l@orgn0aa or

,h. cMdd.r.. nar o, ,h..,.n,n"*" *"'axgn{*; *. b-
roldin3 o, puujnr lny mir! on %+rTr+]Adf nr. {B.qrrce or luch 'n\ .oitron
deb iroG' ms*4 o*J6qs!,uirxq b) ..,nd.dd. !r.t E st. apol'b'htr or

rj'
8. Codidd.s e not dlow.d ro car, any *nrcn or prii!.d mrsi.l. calculibr. p.n, deu

p.i, Iog bblc, wri *ath. oy communi$noi d.vic. lik. @bit. phoms cr. 0sid. !h.
.mindrjotr hrll Any c didoE found qim such iems wi b. r.porbd .3.trs. d hra4
.lndidiur yill b. sum@ily cecclLcd.

9. Routh ydrk mu$ b. don. on rh. qu.siio! paper iis.tl Addirional btait plgc! d.3rv.n in

rh. qEsrior pap.r for 6ugh *ork
10. tla.d ovrr ri. OMR & ln. inviriLaror b.io. l..vins rh. Eranindoi H,lt
IL This p.p.! contains qu.stiois in bo$ EnBIish dd Brngili. N4.sey ctue dd prcrtrrio'

ve hlcn xh'l. rmmlng rh. B.nsrti v.6ion Hoy.v.r, il my dier.pscy(ic, irar. louid
bdvs rh. r*o v.uions, rh. inflr@ on pmv'dcd ii u\. Engthh v.Bion *ill ned od wil

u,,n".,,*.,,,, Illl ll ll lllruililll llllllU

@
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MATHEMATICS
l, Lrtzt- 3 + 4i aid4* a conpl€x numb.r such thar I z, l= 2. Ilrcn dlc cure$ and &.

16r valu6 of lz,-4ler.sp.ctivcly

zr=3+4iqR 4arr qaG tFn
s rGI{i En wr6c{

(c) 9tud5 (D) 4+i? &d i?
riBII zrl=2 raarrae zrza -@ q:4F6

(B) 5ts I

2. L.rzddzrt &o compl.x i!mb.6, Z ud Z @ EsFcnvcly rh.ir conjug.r.s. If z
+ zr ad zzr bolh @ @1, rh.n

(A).ith.tz.\eRotzt=Z
(B) cilh6 Z &d 21 @ ol fom p + iq e.l r - iq Bp.ctjEty or ZZr is ap.rfar squ@.

(C) zddzr eEip@olof c&hoth.r.

(D) murtb.Z=zr

rF ir Z 3 rllO tftr ffr {(E! q{.i ]n !irq{ zs ?;t& Z+Z_s Ujwtirq r't.r{ 
^6?YlAl lflZ,Z ERET(.I4EZ _..r: aJt

rB, tt z s.t zrrlr4crr{iiqt r'- qq.(r. !r. qlrd 7zr.f.t lft II!
(c) zltz,ot cld k(rrir.

O) q.'it z=zr{Cr

l. co.si&r tlE atuatior zz + bZ + 62 + c = o Bh.E c € R. Ix..
(Al th. .qu.tion rcpEsots a pair of lin.s o rh. Argett Pld..
(B) th. .qution Eprc*nB m .llipe in lh. plu..
(C) th. quatioD cprcent3 a cn€L for all b, c.

(D) $c.quaion Epcants. circl. prcvid.d lb lr> c

zz + bZ + b-z + c =0, c€ R:riFrrO fr(.F{.r I rrrE
(A) lrtrsl0 qrns vrc T{nr{{fin dBv .t.
G) ltr.cE & vri GriE :6s .rr
(c) ! tfriE {.6 b. c -qr ifi lg 1Fs r(r
(D) lb 11> c !r'r ntrffiG lE lGv qr

3
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{. rt%ro r= lorqrd, llli r .qual6

losro r= lor"tro rcrr<r
(a) 4D G) loo (c) lo8ro4 (D) losrl

t taA, B, Cbc oor+opty sh ard f:A r B, e rB J Cb€ rwo @ppings. tfI ! fis a

(A) boih f and s mar b. bijerjv..

{B) fnuslb. iDj@riveaDd s mu b.brj.cdvc.

(C) fmu b.o o ed 8 bun b. ini@dv..

(D) f must b. injetiv. ald s must be oD$.

{i Tr A,B,cfrrG q'!ir a:tD qrR I : A + B, s, B , clE F.a! r& c"f {?ra
ffiB-ir fl, q. --l
(A) r \r ! EEt{t oair ffiE{q lrr - ar .

G) f q{.rit qh. \, s aarr # i(r
(o r u.nt cifiEdi {pr6i t -m q. ao
rD, r qrnt {ar. l!Cii!'|]t GrB6-.'| {r.

6 loF,+ le+2whcndivid.dby3, lqvcsedujnd.r

lo+' + ltr+ 2Ia 3 fr(q !M arFr lrl1!l|l {tr
(A) O (B) I \C) X (D) I

,. ,oro* ^.i" l.] o" 
", ', -'. -* * *'*i+d=0.d.A=z,rrrnAmy bGtc dl

(A) drhogoial (B) srm.Eic (C) skcw 6ymcr,ic (D) diasond

*- o=[l 
]J. *-* * rr** 

",o. 
{rr a+d:o,ddA-2rrcrt@A

trs .1rr

(A) nr rlGt (B) !G,Tr (c) ftq${{ (D) .ffir
M.O@do 1 

^
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& A rclarion p on R is d.fitr€d s follows i

Gy.n r, y€R,r py iff.r - y is a radonalnumh€r. I}ln
{A) Siv.i r€ & thc.e d. only fi.ircly tuloy y sEh lhar y pr bolds.
(B) giveo r€ R, the Ft of y, such ihar y p r is a bounded 6ubsl of R,
(c) p is nor e eguivalcnc. Eldion.
(D) p is m equivatdcc &t{tion.

R-A qao .nf, p FIEtr{ rufis qrafl

S16,, y € R-q r p y q[dFr {rl ifr qlr fiFr{di !fr r_ yl.nf :lrtt rtr r liftq
(Al re R-qt (r({ :r+E it]rr y-qr f,iI y p r gT5 {rll
(B),€ R-qr [tri, B_{< y-t!i tral t p } {T6 {r. I,t R y-ql Grant6 +{rr {q
(C) p ll:llla rrr iI

^1?'{e. Forarr n€ Nudforol p6 r,.*Jry6E6:l.Ir.k;, _ 
1.,. ,] -1.,,i],,*"

rAr I(r.yr<2i Otr -'

(B) l(r, y)< 2rr
(C) I (r, y) >2 '
(D) No sEicr ont& &lation bdwcen r (r, y) & 2i erisr.
lnFn, € Nalrai{d\F iri ifi r,y-,{r (rfA r({ Tr

r r,, vr - L+r l'* Ir*r)" ,n*( vl l,l -_'

(B) I(r, y)<2i+,

(C) I (r, y) :2r.r
(D) (r,y) 3 2r -{r rM rllr fu ii.r rF# Et
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10. ktA, B, Cbcthe no.-void subser oferU.

L.r (A-C)e{C-A)= (B-C) u (C-B), rhe,

(C) A=B (D) A^B=o

ro < oD u-or fnF q,1r tirnD ri A, B. c
g Tr (A-C)e(C-A)= (B-C)u (C-B)tr,tF(cr

(A) AcBli! 8eA (B) BcAfu AeB

(c) A:B (D) A^ B=O

(}\

ll, Consid.r rwodDr'ncr a.P.,.rh orwhrh h^ a pos(r], f^r cm and t poturc conmon

difieEk.. t r s" od T^ d.not (,p(. \e, iiarum of f,^r n kmr of th. A.P's th.n

.rTf.cuars 
^1'.

,!,
(A) - o 0 dcFidis on a.P. whicn hs kg.r nd cm.

(B) - or 0 d.Fndiis oo A.P. which has los.r co@n diff.€oc..

(C) ih. ario of 6sl t mof A.P.'s

(D) rh. dio otcondoo diff.rences ofA.P s

nG &l c'{Er rdi Fr<rdl Tq qEGr qrl{ rq o itt r sr trilF
E EFr lvr n RrF .[Fr lq'frr !r6[n si€ Ti -.Frn rrm +i-- r.

tA) irf{ d frfi EqlEr qqc m 1[sr {F !!r!F({ 6 { o {r!

(B) !"rs { RG! dqlEr t .r wr 1[E! {(n wl6tI @ 1 o {r{

(c) Eql6r ir! ic.frr q{1rur r{i {rr
(D) ElllGr r$fi wrl[[l q!'tl(sr :fii {[!
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12. For a {uar. narir A. tei dA) .t noi. rhc suh of irs diagonal cnri.s. kr I d.nore rhe

i&rtiry nulrix. rA and B art 2 x 2 narrices wirh r.alenh,.s such rhsr {i.t A =dd B = o

sd r (B) * 0, rhcn rh. Iimn of t'n &l(A+d)..
r-,{ d.t(B +d)

r.ioGd A,,4r lrr{ (a) rqr!' {i&rt! .q Tn.. n$!Bi Brrr,r RF$Ii I nB Tr
I qTr !I, tt| !ft A s 8,2x2@t{r r,Gr {r !E,R(n'B rEr ,f.i dctA

=dq a =os E(B){, qa trm 
d.tiA+rl}!&

r-.o d.r(B+rt)

rc) !!!

;)

I

0

| 
.=(

, ,l.r=

,]

r. o^- (;

*^=(

0

I

t1 J.*
,u, l'-'o)

", l", | ,,, (i, I

OOPY

12 73 I
13 21 8

?81

(c)

a 6 divnibb br lhf (B) l is notdivnibkby 11.

72 13 I

t3 21 8

?31

(c) A,

1I ild 6qqi (B)

(D)
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15. kt i I : Z J Z (dl. e1 of in(€geN) be defircd by

l,
trr_ l-. rr rb.meknr ccq

ls, ir,be-uaain,.g",

ed s (r) =r- J for !11: € z. Th.n
(A) r ha lci. inv. c d8hsooriShrinver..
(B) anasbolcff inv.se ard ghasrighlinve^e,
(C) fhas no lefr invee and I hd Do right itrv.6..
(D) f hd l.ft invae and s has nshr Dve^e

s g(r)=:-s,trrR r€Z-(!? nrrI
(A) r-4r 1fi Rrdtt qlf \B

G) r -qr n{ R"1lls Ft s
(c) f-!rl {tr F,itg rit s
(D) r-qr !]:r 6'l|h, q(r s

r$l.Eri frris rat
g-tr sF fr'rfu qnr

16. Ifo, B e. inc reo6 or ,+br+c=omdstr =o,+0n.
lh.n asrar+ bsn + cSFr =

ur+bi+c=o r!ffir Atfl !fi q.0{I arl s, = d" +0, {! !,(.r{
asi{+bs^+csi | = -,cl rFl r(l

(B) a+b+c (C) 0

17. rrza-oo" in rh. 
^ 

ABc. th.n pnn.ipar,ar* " * f-. J.*,1-L1".",,t.+bl t.+c/

aABc.qr zA =e.o I .'{ri,- (*)---

(B) I (c)

l-l)-*
7 ror l
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lE. Th. pl&. pssing thrcu8h lr,c poiil ( 2, -2, _2) dd contairi.g tnc Incjoidnt rhc poiDt3
(l, l, l) rnd (1, -t, 2) marq int @prs o, rhe co-ordinaE ucs, tn 3un or wh@ rcn8n,

.r.G vn ,. 2. -2, -2,F,?r{t {r! {t. t. I t,r |,.-t. ,) Ry(rt ,rrq,rd, Clfr lTfa
rv.tD qilfi {i'{a a{ (tBstt Er.1! .fr, q({r li{DB-{ Brllc {n
(A) 3 G)4 (c) 6

19. += -r- &d tn.plmJ+ 2y+ tz =4h

Tr<.{ r = -Ii=L--"! t-,lr i iz = 4 vt}..i, :(rrrl r.ar co\ I

G):.a' ?
l (D)

[F";* ^

:
3

20, lIOc lim.r:2y + 3 = z+ 3., =ay + F=12 +6 m coplm oED

, =2y +3=z+3.r-dt +p=lz +6,a.E*q{ti-a{rA, ,r-rrrq-2p, =,d-2xil16lr-. G O d:irlr_2pr =(a_2n 6-JIl
rc) ry lI20-ia,nq-))Fr+6iW-,o, (y.l x.rE - lar=ro-2nJt+6,

ce iav. a rcat soluiod fo!

(B) a€ t2,61

(D) a €(0.@)

qlf .e [2.6]

a€(0. *)

21. cos 2r + 7 = r (2 - si. :)
(A) all valu6 of a'

(c) a e (<,21

c62:+7- o(2-sinr)

(A) ran'a -ql i{i

roj

(B)

(D)
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22" t t P (a c 0, b sii 0) .sd Q (a 6 0, b sii t) wh.E 0 + t = ,r2 bc rwo poi smtrE

.llipk -l++=l Th.lftus oi po'nr oa int r*dro, oI nom.ls .r P dd Q r

P(.@!0, blin or s O(!@!o.briI 0), tT +.4=r -'{. 6'r tn t t!tt({ s

+O=r/2 r A AYIE qfrv cfu'lrohr (tiRTr !ttr*-lr (F

iA) u+by=o tB) u-by=0 (C) r+y=0 (D) r+y=a+b

23. lf i, dd l, e th. l.nedrs of lhe ssmnri ot &y tacl ch of rhe prabol, yr = 4r. ln.n

(B)

(a) 5(l+ nl)-6.Pm':

(c) 3(l+m'1)= 13/:n'1

,1! irtrn -!+;rF

(D) 4

(D)(c)

25. A lin. hd inrc@pk 2 ad 3 o. tn co-ddinar. u.s. Thc cGord,nat. d.s a. otlt d
thrcud a 6xcd mslc, kepins thc qisin fircd. If I d m & rh. inErccFs of lhc lirc on

.{..O 'r.rt.rrr 
qrtrv ltRqrr 2 s 3.{fa t llfryr. frr G[l qrw({ q!0 FfiE

cl I+r rc r !fr i r.nrrrR ali qltrfr afrv]li r s 6 {{, sr.

(B) l3('1+ m')= 5.Pn'z

(D) 5(r+n)=6.1'?m:
to

^rl?'.,

arearlt p(r\ievnm rlrr

t) Lc) 2

i4. lrOA ad OB clh.l,ng.nb 6sn dE digin O b dE circL.l+ y:+ 2gJ + 2t +c =0aMC is

rh. q!! of tlr ciEl., dEn dr @ of lh. qudrilrreEl OACB (ln stle uil) is

,+y'+2sr+2fy+c=o1s InRA o (qr{ qffv "r.f.$, oA s oB sri c F'.!FY
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26. The'.m of m!.rfdron or lh. ptdre,, _ y _ 2. r I _ 0..Jr J + 4. _ 5 = O i! an.n br

rA) 1l=t?=::l'346
(c) lj:1=!I= a

G) 1-1=llf=l:1'342
.^. 2r-l 2v+7 z

I -t -t
27, nrncn orrl. !h. r-o,6O+OsOLr:oirn6_O6e, u, pohr .O, 

^ 
3(h th4rA) ir mates a consunrect. qnhr.arK

(B) lrps*( lt@ueh bc;!m
lC) ir r atacoNlafldishce from lh.ori,i.rD) n mr.rcquat dgle w hrh.cGqdj;(akr
,:.r.60-0rio0j. y-.rrnno e!o\0 T6Brr BrTi qy 0:I\] lrfu,r.fnq t!rAr ql6df /-qF. rr',![.{ rl[lr G.l1! Tr,
(B)
(c)
lD)

ED dr . wh.r h I r lh. s!.r.3r rnE8q mr 9!&r rhd r. tr
is l'2

lJ/ + =LryI

Effi T6ft'I 0(ir fri T(v qrE
ffi crrrrrfr nrr r{. r{I-r cllr lrl

-l

,", .,fl_?) ,D, ,,/r*lJ\4 lr \3 4)

'o- ., f i"r!-r-o - 
"no

2e. Irlc ,unbs ot aos or fG) j" * -,, , "p.n 
i,,*, to, ",t o

(B) 2n I rci ln (Dl tn +l
30, Th. @a of rll. region tyins abov. rbe J-axis ed in.luded b€hvr.. th. circr.I+r':= 2 & the p&abola y, = u(d > o) is

TE.C+y,= 2u o qETg ):=M(a.o)-nm w66
c4! Erstrn rt.rrn {n ' 'r! qr7 r_qrrr !'(i!el ErLs,

kl.nts r-,fi EE {9 aq lqir r(d6, d rrq Trlcn

(0, ntrr.rs rl,)=\,n rco\, -q? tq& nli lrr
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consid.r thc cury. r = A coso _ g rcs 4 g, y=A ,no-Bnn+o.resentd'o h

n> I 'qr c{ fi,L(r)=e'"t'r sl{tr

(D) f,,L(.)i"(,) ' fr(r).'

r = A d60 - B ss + e, y = A sD 0 - B siolo{6tl{F Rrrtil rr I qrro e'

1e1 ,,in 41!e - y -, 44 e = 1,1*r1 .i" 4:9e

1s1,co, 4l! e+ ysin 4l! e = 1e -01

2B

"., 
4:! e

(c) rsin 4:! o+y @s 4:!o= (A -B) si. t!6

',,,-' T"' r,,," i;.-,^'.*;fiS,t

31 1., i,t,)=c.t,(t)= er"'o r.,*,,, qiffi?u- ' for 'I n 2 r' For m) nx'd n lI'

*1,. o1 1 r"1 ,1 . -t(
{r frG)=c,r,G)= cn'at ,firqr. {fn

Bon Fffi n,q! wr *r" GFr<

(c) t^(r)ti | (tr) rr(r)

33. la lh. mn-&rc tuocrio' r satist lh' Elarioo (rf(v )= r(' + v) Lt! 
'(r 

)=3 ' l(o)= I l ' Tn'n

q.r, qrtf. t f (r)r (y) =i (r + yl r"t{F Es n" {i iEr r(3)=3 f'(0): ll I

q{rn r'(3){tr

(B) ll (c) ll (D, 2l
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a
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!

" = ll;;lF' ** 
' ' 

' ''
!

d,. N = i''n '"1 . 
d* r sr.rn M- 

^ -.i (i+ n'

aol + arri r+... +a,

(c) Lrsr I ror -l

u. 1.,q,,= /"* "",.
lrrr-rl +* z.

re -rr1,,= {"* "'"
lbrr-rr + x

(A) a =6, b =3 (B)

t-
,a, l:q

lh
t0.

i
rc, l!s,r.=-

l%

.f,>0.Tn n fh diff.Eniiabl.,tr =O if

_r,nR,, o 
, @,= ofu ilr{ardffitR, rR

a=-6.h=l (C) a=-6.b=-3 (D) a=6.b=_l

, wh4 hbor o. TtEn lim p(r)

arC+arrn r+..+di
.BVfi,.bi * 0 fr(rtq lih pt.)

(8) T(l(qt @{n



PUBDET,2OI9

37. IrE .lomin of lrlc i&rion r (,) = co$r --L is
4+2.inr

f(r)=c6r-L-{r r qrn rn

(A) - !+2Kn<r<1+2xr G) -

(q - !+2Kn <,<2s+@I(+l)n (D)

Ioc.o-rt+rlaII
tnn 

__ 
2

(A) dcs nd .r!t / -4{ qiv llt
ic) 2

I
Lcr v =.1, +++ 6J'. Thd dv for, = r

rrr -f y=t.+ l+6J' rtlltrt! r-

(A) 0.173 (B) 0.217

,", O,d
,o, -:n'f'

d4dr= 0.2 is (up ro 3 deinal pl&.t

l \e {rr = 0.2 ,qir lrr{ (ffri ,l'!1i{ tli

(c) 0 3.16 (D) 0 615

.= I RTFI{r *ftma

I
6

+4(n <r< !1 +2xa
6

+ rt <r< l!+zxr
2

(when K is M i.r.g.r in all cases) Gqir" x a{F@t t+n!ii)

,10. y = J(,-')(r-4,dt

y = J0-rXr-2),dt

(A) r=tRa@lREr
(c) r = 2 A5lv.xftmas]n

{B)
(D)(c)

(D)



PUIDET.2'I9
{1. SuIDo.. ft a fu&do! skh { f0)>OfordlI

civea rt,qr 11, > ,1(t rd; 
-- - " '"' uredr'(' is cotrtiiuous ror.very r € R.

(A) J6> ,G1iI * 1,,_,,,,.,

tgr,/acts Jiirl * lk- r),,, r

rq,f6=,/irD*lr,_u,,>r

(D) rc odq rcrldon qid! b.twq ,ri@oa l@ + 16 - j
I 4rri qlo q(r!'l r{ nt'I r-ql rrd f6) >ot|*, * * ",*,-*'J il,'j,ffi*,.^.@ ru r.(r) iv
(.r) r/iiil> r,66 * lr,_ rl,> r

(B) r46s 16 + lk- r),,> I

rc, u/iii=,tr;*l-,.- 11,,r, . .,yl._,rr_
(D) J?6 s v?O i ;(r_Srrdfi, rrn n"o*rr or

4a In..gualioi &,= 2
(Al tE only oe E l lw rtr oFo uhrl (Oi I ).ror nu x ltur oDc Esl @. b ro ,,rcr h& b6njEty @y Ert @o u (0. I I
rD) hs no c,j @r u (0, I ).
{trq rg =: -a
(A) F qrtrlr (0, D-q q.F Ia iEi tL qE
(B) (0. t) -c ia!, qtD lEt lli qrt
(c) (0, t) -e q,lj iEr lli qE
(D) (0, 1) -q r.li rE.r !h, r{t
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ldr/o. civd l_-=-,lxair
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ti\t{ lilrl n J --5=1 r -qa Ili {f.
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(B) onlYr=0,'
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(c) 1-loclrl-c
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4& 'It ditrcrcnnat cqudoi EpEsentiDg 0E imily ot cr

(a *=+(,r",+) rer fl=,r(r.o.r)
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"lvl

50.

1
3




