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. : INSTRUCTIONS :

All questions in the Te* are multlple choice quections.

Each question carries pne mrrk, wjth four alternatives out of which one answer is

correct-

There will be no negrtive marking.

Use only BLIJE{BLACK Ball Pointfon to darken the ap,propriate oval.

Mark your response only at the apppriate space agains the nrmrber corresponding to

the question while answering on the OMR Response Shect

Marking more than one response shdlbe tseated as wrong nesPome.

Mark your response by completelsqjgkcning the relevant oval. The Mark s-hould be

dart and the oval should be complet*y filled.

Use of calculator, Mobile is strictly prohibited and use of these shall lead to

disqualification.

The candidate MUST remove the hd€arbon copy (Crndidrte's copy) of OMR rfter

compledon of Test

The quostion paper will ibe both in p4glirh & Puniabl. In case of any doubt English

version,ryill be taken as fnal.
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1. The number oflines drawn through 6 points lying on a circle is

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

e r}a Bro "t 
6 fii_eh{r s'ifr fttdfr,r{' eu'+ fidat' arSrrr u; r

(a) t2 O) ls (c) 24 (d) 30

2. How many l0 digit number can be written by using the digit I and 2 ?

(a) 2to O) to2 (c) lo (d) 20

trfra t ryl z er ffiHr6 Tdfu,r{r ifr}?rr fd} l0 xfqe i+sd EEe *' rat ua

(a) 2to 0) lo2 (c) lo (d) 20

3. The number of ways in which n distinct objects can be put into three different boxes is

(a) 3n O) 3n (c) n3 (d) 3n _ I' n €Fer{i d fii6 tH- iH ifrbf fu fiie r$kD{r rrs u'lery' il r*e' t t
(a) 3n O) 3n (c) n3 (d) 3n - I

4. 'The factoring of any integer n into primes is unique apart from the order of the prime
factors' is

(a) Prime number theorem (b) Fundamental Theorern of arithmetic

(c) Fundamental theorern of algebra (d) Chin*e remainder theorern

hts''rd-€iF+Jfr 3-d-iad fJa ffi yr6 xf,-d n $ n-*a rifuh{'€t +der f€6u-c a
(a) prime tcd fue G) afr-s E ilfu frqB
(c) na-*sestikfrqe (O ffi*Remainderffi

5. The number of primitive roots of 13 are

(a)l O)2 (c)3 (d)4
13 e ffi yr.Sffit:
(a) I (b) 2 (c) 3 (d) 4

6. The number of integer solutions of l5x = 24 (mod 35) are

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

l5r = 24 (mod 35) i integer ris' d ffi t :

(a) 0 (b) I (c) 2 (d) 4
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Which one of the following is incorrect ?

(a) Every subgoup ofan abelian group is abelian

O) Every cyclic group is abelian
(c) Every subgroup ofa non-abelian group is non-abelian
(d) If every elenpnt ofa group is its own inverse the,n the group is abelian

t6 frfuryt fe# faoE ae-6 dt6-J i ?

(a) k Rbehan FLrd €'€u H.HiI Abelian i
(b) otd ii6'drd F=r'ftIAbelian t
(c) us il-o-nbelian IT-}ru er F=ifo * i-o-ntelian t
(d) iltrd fr F-)rd s dld,?i$d feFer nrnre'Ble a 3 fgd F.HiIAbelian t

Which one of the follqwing is true ?
(a) A permutation is a one-to-one function

O) The symmetric group 53 is cyclic
(c) As has 120 elem€nts
(d) Every factor group of non-abelian group is non-abelian

t6 fgfuh{i f€€' kug' E-dFs a ?

(a) {H uids€-6 fud-+-Fd es6 A O) rr$s€B FUd s3 ffi a
(c) A5 f€s 120 *3 ud (d) ifs-nb"lian H-Ird d Td *s *d-atetian t

The set of integers with operation'*' defined by a * b = a + b + I is given to be a group.

The identity of this group is
(a) 0 (b) I (c) -l (dl None-of these

ulU:"+b+ I grrrqr fi;eqr€*3 integers et *cfit6t Sfufulr{t'*'i, fda xro t
foinrofiufos.Et:
(a) o (b) I (c) -l (d) ffif€+e$Ftr

9.

10. A Sylow 3-subgroup ofa group oforder 12 has order
(a) o *, , (c) 12 (d) 3

k x-rro f*re'gx 12 il i & Sylow 3-$u FLrd A g-dSE iteafr ?

(a) a (o) z

11. Which one of the following is false ?

(c) t2 (d) 3

(a) Any two groups of order 3 are isomorphic

O) Any two finite grolrps with the same number of elements are isomorphic

(c) Every isomorphiss is a homomorphism
(d) An additive group can be isomorphic to a multiplicative group

t6ftfiildrH'fud5'dt{Bi ?

(a) se$s s a ** + D f,a isomorphism 116

O) FHr6 fdEf *J'"'B AS + i firr* n5o isomorphism ir6

(c) i€ isomorphism, homomorphism i
(d) fd-d fird FLro fud Uaam6 4rrd {$ isomorphic i rce t
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12. In the iing of integers, every ideal is

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

ffi Integers i tlA fes ug rrrggg t :

(a) q-${ O) }?rfu{rt{ (c) Uc (d) fuf$'**Ffr

13. Which one of the following is true ?

(a) Every finite integral domain is a field,

(b) The characteristic ofaringis either zeno or one.

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

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

tdfofctrtiH'fuas'rSt r

(a) udfilrs Integral lillffr+tda
O) ffirlte'ds€ f,rfFfiamk
(c) k {r_i{ v}r.sdn Li.ry fiia Euclidean fo t
(d) dd fu&fs €-J Lio fr,Euclidean fo ? r

14. Which one of the following is false ?

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

(b) l-2 is ineducible over the field of rational numbers.

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

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

fu f6n{vF H' ftrtrJ' dru-J A ?

(a) ffi fil€ t:d e frrrs <'d e'calois F1rd ffi Abelian t
(b) ufolu rifur?tr€r t *ss fee l-z er urzaddr A

(c) Drns ffu)r{rer e fu-d fgd n Algebraic t
(d) afis ffoasrgi e q-Jd fsd n ufosds#o t

15. The set Q ofrational numbers with usual topology is

(a) Compact (b) Complae

(c) Connected (d) Totally disconnected

ryn+ topology a"o ufutlq ffi{t?ttet er Q fi'C A

(a) r+fu 0) fd6
(c) tirifur (d) yd;guf+srrf,ftitrJ
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16. Every Tj - space is

(a) regular

(c) completely regular

dd T3 - fEFsrd t
(a) fefu-d

(c) yd6 gu ffr feird

(a) (2,2\

fti6.'Jud Hti-{d6

(a) (2,2)

(a) #* H=o
(c) ft+2ft+fi=o

(a) #* *=o
(c) ft+2ft+fr=a

normal

completely normal

(b) )t{tH

(d) grd6g'JIEs"{'H

o)
(d)

r7. The order and degree of the differentiat equation ff +

O) G,2\ (c) (2,3)
.. r-:i'
#* ,1,* (#)- = o e{Hry3

O) Q,2) (c) (2,3)

c

gd fiiagHd mnd-d6 frrr8 e mi-drdd I o, -t, -t os,

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

o) #* #=,
(d) fr+ fr+fi=o
!

'+ (fr)'=oi.
(1, 3)

ffit:
(d)

18. The integrating factor of the differential equation (t + x21fr+ y =

(a) eran 
x (b) ,tan-r x (c) e-ta\x (d)

fri6.JlrdHlftd-ds (1 +x\ff+ != tan-7x$i-*sewiet
(a) eta\x o) ,tan-lr (c) e-tanx (d) tant

19. P.l. of the differential equation j] * #* , = e-r is

(a) e-x O) -e-x (c) 3e-x (d) f,e-'

ftisBlrd n**ea ff+ H* , =e-' e'P.1. t
(a) e-x (b) -e-x (c) 3e-x (d) !r-'

20, The differential equation whose auxiliary equation has the roots 0, -1, -l is

(1, 3)

tan-l r is

tag x
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21. The complete solution of the partial differential equation./1+ fi= I it
(a) z=ax*! O) 2=ay*b

' '--2(c) z = ax+(I-,ta)y+c (d) z =x+y
xf,Ed fiid'Jud nxta-es ,tp + .,ld = t s ges rio t :

(a) z=ax+y (b) z=ay+b
-2(c) z=ax+(7-,,1a)y+c (d) z --x+y

22. The partial differential equation ff = .' # r"pr".*t,
(a) On+dimensional heat flow equation (b) Wave equation

(c) Twodimensional heat flow equation (d) Laplace equation

(a) Fd )?r'H+fr 3ru fsrfr ffq 1b) 3iidr F)fi-d-d6

(c) i-Dr'aofr 3nJ fsrfr ftiq (d) Laplace xrfta'oo'

23. The order of convergence of Newton-Raphson method is

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

Newton-Raphson xrfg ? rggq reSa i :

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

24. A2 e' is equal to

(a) (e - l)ex (b) (e - L)2ex (c) (e - 7)e-' (d) (e - 11zr-*

A2 et Edrsd i
(a) (e-l)ex (b) (e- 1)2ex (c) (e-t)e-' (d) (e-112t-,

25. A necessary condition for I = Ii"k,y,y') dr to be an exhemum is

af d laf\ At d laf\(a) ,"- ;\u",)=o o) ;;- ; l.#l = o

(c) #-*(#)=o (d) #-*(#)=o
t = IX"k,y,y,) dx I h{ftr€H ie ue1 e_e-S res t

af d /af\ Af d (af \=o(a) ,r- * (#/ = o (b) h- e* ru",t
af d taf\ ^ .-. af o (L\_o(c, -a,- 6, (;7/ = u (d) 6- Zy \ay,/

cPNper-II (Mrths) 6



26. Geodesics on a plane are

(a) circles O) snaieht lines (c) cycloids (d) catenary

tra ut-6 gtrs ceodesics u6 :

(a) fi8 O) fi{dut tri.<' (c) trfid.d'd (d) frard aq <*e

27. The integral equation y(x)= F(x)+ 1!!xQ,t)y(t)dt is called Voltena integral

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

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

Integral }ofr{s6 y(r) = F(r) + I [!X@,t)y(t) dt d Volterra intesral F]fro'd6 fudr

#e't ifrd
(a) ary]urrsfoom O) araduxfuem
(c) anfrqtcekuarsfust (d) astbfuaet

2E. Shortest curve joining two fixed points is

(a) a cycloid O) straight line

(c) catenary (d) cardiode

i Ffrq ffi-e)rlt d *ra e's' :Z + ea €i*s t :

(a) ffaiia-d.d-d O) frfrdt{'
(c) filU'ard (d) cardiode

29. If a particle moves on a smooth curve joining two fixed points A and B under gra.vity,

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

is

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

fud k ae E!-.tr 'flrd-qrd 
drs i Ffue ftrtttt A D{* B f 16e'fFa ryqu t*s '3 sere

t, a * ag fu4, sF3'* ra,rr' s'i .l i g fd Ht{'ufa + uiz a' iffi ?

(a) fifr au' 0) tr{d (c) cardioide ' (d) &-d'

30. The number ofdegrees of freedom ofa rigid body moving freely in space is

(a)2 O)3 (c)4 (d)6
grr: fru sfuo iH-S e a& eng * ffi S ffory' t :

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

1 Prper-ll (Metbs)



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

(a)l O)4 (c)3 (d)6
fiid Ffufii-e 616 u6a ii fra nns is *s'6 d CFE €'B co-ordinares *ffiil
(a)l O)4 (c)3 (d)6

32. The conjunction oftwo staterne,nts p and q is tue if
(a) p is true O) q is true (c) both (a) and O) (d) neither (a) nor (b)

€ aua'p tx3 qs i'gs_ers t l-{d
(a) prfra O) sr&a (c) (alul6ltt (d) 6r(a)Dr]6r6)

33. If the stat€,rnents p and q are ddfined as p: the integer n is odd and q: the integer n2 is
oddthenp+qis
(a) false (b) Eue

(c) sometime tue ad somaime false (d) none of these

i*d dsdt p nB q f uF€'F-J *Jr t'€t t, p:ihtegernzrd t rx} q:integern2aa
t,fuep+qt
(a) iIIGt O) rfi
(c) aiars-shr}aeFfr (d) ffif$'*Sa-fi

34. Given that (p v q) n (- p v - q) is false, then the tuth values of p and q are

(a) both false (b) both tue
(c) either both tue or both false (d) none of these

(pv q) a(- pv- q) dI6-J t, 
=rp,rf3 

q i nd fio us

(a) i? ars-s (b) it Efr

(c) x'€ars-s#idrfr (d) ffif€i';*a-&

35. The proposition defined by p n (- p v q) is
(a) atautology (b) a contradiction

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

p 
^(- 

pv dgaro uMrsUrB.€t
(a) ktautolory O) trdf€Aq's'F
(c) pnq irodriarlrd'Fd (d) ftff;tf€+i$?re

PrpcFU (M.thr) E C



36. The mean and varia{ce of first n natural numbers are respectively

(a) f*af, or #*u I a> |^a$ (d) #^uT
uffi n 6'€-dr$ fffi S lim x{3 f*es a

(a) T^# o) #*a$<.1 f*a{f (d) #^T
37. The sum ofabsolute deviation about median is

(a) greatest O) least (c) zero (d) none ofthese

tifu)?fi'+6a lrcsfem's ist
(a) )r{fuilrx O) ftqa=H (c) frdd (d) ffitri'*S?r&

3t. If l0 is the mean of a set of 7 observations and 5 is the mean of another set of 3

observations then the mean ofthese two s€ts, taking together, is

(a) 15 O) l0 (c) 8.5 (d) 7 's

i*s z as6' i fe tse S firs l0 A x'A r as6' t fd i-d fu * *F3 5 t 3' iilr fzt
g1p;fddr)*rsftfi

(a) 15 O) 10 (c) 8'5 (d) 7's

39. lf the evearts .9 and T have equal p,robabilities and are independent with P(S n T) = p ) 0

then P(S) is

(a) Ji (b) Pz (c) P (d) noneofthese

A-{d S+e s)r{3 rdrrrt fgtEsr-€r rrrs 16 )td P(SnT) =p)0 am Et.iro ua', fqo

P(s)a

(a) Ji O) P2 (c) P (d) ffif€i'*e1rtr

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

(a) exhaustive O) mutually exclusive

(c) both(a) and O) (d) neilher (a) nor (b)

ffi rq.es u't d f'a ea, Sta {r,z,e,+5,6}e'fi-c }
(a) ffi€ O) rrsnrsffi
t l (a)rflo)i+ (d) 6r(a)"f3 6r(b)

| " 
! PrPer'rl(Mrthr)

I
I



41. Die A has four rpd and two white faces whereas die B has two red and four white faces. A
single coin is flipped once. lf it falts head the game starts with the throwing of die A and if
it falls tail die B is to be used first. The probatrility ofgetting a red face at any throw of any .

die is

(a) i Ol i t"l i ta) noneofthese

4p a ! ild 6rs )rr3 i tr? riu 16 Ffr ufr s ? i s's rd s'g fJZ {c 16. ffi fiie
g fu* * Lifar il€r tr *oro ffi fJ )?{'tre'A r A rrm f;aa as g-u aS gS a,
+a-s mf :?6 )fl'gg t 

=, 
u'g' B ufo6r esFJ,rF Htr' tr fai + u'E ri ta ;5 s's uc

){'Sc * fBr€dr a.

(a) i ot i (c) i ra) ffif€i.A*Ftr

42. If P(n u D = 2, 
PQn 8) = 1 616 p(A) =] then events t and B are

(a) independent (b) mutually exclusive
(c) exhaustive (d) none ofthese

}ad p(A u B) = :. p G n B) = 1 and p(i-) = 1. fr< S?z A )rd trl u6

(a) Ei3d O) rrsnrre fis*rB
(c) ffi€ (d) ftucitr€'A$6-fi

43. If (e u B) = l, e{en B) = J, and p(n = : lfrren p(A/ d is equat to

(a) 1.00 (b) 0.2s (c) 0.7S (d) 0.50

i*o (a u B) = ;, p@ n B) = l, and p(D =;,fa p(A/il rs,Td t
(a) l:ffi (b) 0.2s (c) 0.7s (d) 0.50

U. Let X and Y be two random variables with the following joint pdf :

f (x,y) = fc(zxo+ 
fl; o < x <f' o < Y < 2

Then the value ofconstant c is

(a) i Ol i (c) i tdl noneofthese

fa oB x ry3 r b ff*;oint pdf e'B i,tax ?**g ua

f (x,y) =fc(zxo+Y1'o "'"t;:;1"
Hs.* )lq-d c er fo t:
(a) i Ol i (c) i toy Eua'f{i-rifia-fi

Prpcr-U (Mrth) l0
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If the joint pdf of randpm variables X and Y is given by

(ry; x = 0,L,2,3 and y = s,1,2

P(X=x,Y =Y)=j "
l. O : otherwise

then P(X*I=4) is

(a) i tul : (d) none ofthese

(d) tuf€i'A*6fi

(c) *

+JH sd x )r{3 y fr joint pdf }
(x+yl-;*; x = 0,L,2,3

P(X=x,Y=Y)={ "u
( o,

fddP(x+r=4) t:

andy -- 9,1,2

otherwise

(b) * <"1 *
The function d(t) is a qharacteristic function of a random variable if
G) d(0) = 1 (b) 0(t) = 0(-t)
(c) d(t) is contiououp (d) all ofthese
eo-o Ofil fe-a !*-$fi vs Er f€hFd eus t **o

47. A sequence of random variables Xt, X2,....,xr,,... is said to converge in probability to a

constant / if for anY e ) 0, we have

(a) limP(lX"-Al <e)=g O) ]ipP(lX"-Al <e)=1
nJco n--to

(c) lim P(X,,-A<e)=Q (d) .lig P(X"-A<e)=t
n_+@ n-tco

**-Su uo A frd Fi-S xr, xz, .... ,xn,...fud Hs'S lfi-* e uE probabilitv f+d #sd3

iiS a& t'-dt i-d-d fdil S e > o , m3 du t:

(a) d(0) = 1

(c) d(D fdfrd t

(a) P(lx - ttl> *o) 1i
(c) P(lx-ttl<to)4i

o) 0(t) - fet)
(d) fsd H'a

(a) lim P(lX', - l4l < e) = 6 O)

(c) limP(Xn-l<P)=0 (d)
n-+co

lim P(lX" - Al < e) = |
nJco

lim P(X"-A<e)-l
n-.'@

IfX is a random variable with mean 4 and variance o2, than for any positive number k, the

Chebychev's inequality is given by

(a) P(lx -pl>ndsi" 0) P(lx-rtl>to)>i
(c) P(lx-pl<to)<i (d) noneofthese

idoiFJ 1r Dr3 ftisg' oZ x rls€d ffi dd t, 3 fud ffi *qarsra lta t uS
Chebychev's inequatltyfJ* ar$ ?:

c

(b) P(lx - ttl >- t o) >- i
.c-r .c!:i -:--a- ---5i(d) led6' l€d cxcl oul

ll Paper-II (Maths)



49. A sequence {X,,} is said to be a Markov Chain if for all io,ir,iz, .... ,i,"+t e I & Vn
(a) P [X71+1 = i,.+t/Xo=is,X1 = i1, .... Xr= h7= PlXnn= irrl f .Xn= inl
(b) PlXn*, = ir*r/ Xo = io,Xr = ir, -.. Xn - inl = p [Xn..1 = i,,*, ]
(c) PIX'*,=t +r/ Xo= io,Xt= it, -.. Xn- inl = pfXn= in1
(d) None of these
& 6-3 {x,,} Markov Chain ao -€S t }a-d Hta io,i1,iz, .... ,in+t e I & vn gf
(a) P[&*1 = inslf Xs= i6,X1 =ir, .... Xn= inl= PlXra= in+r / Xn= inf
O) PIXI*, = in+r/ Xo = io,Xt = it, .,,. Xn - ir,] = plXnal = i,"alf
t:l llxy13.ia*1/Xp=ig,X1 =it, .-.Xn= inl=PlXn= inl
(d) Teir# r€tr Aer 6df

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

gi oti (c)4 (d)2
rirs 4 6'6 poisson distributiin er fEnsud g araq t:
(al

4 O)i <"1 4 (d) 2

xz, -.. , xn, of the parameter 0. The.n I' is

51. The mean and variance of chi-square distribution with n degrees of Mom are
respectively
(a) 2n attdn (b) n2 and 'fn 1c1 ,li andnz (d) nnd2n
n degrees of freedom 6r{I Chi-square & t }}FJ }?B fu€68 u6 E}t€E
(a) 2nntJn 1b) n2 ar3fi (c) 'findn2 (d) nytdzn

52. For a normal distribution, the area to the right hand side of the point x1 is 0.6 and to left
hand side of the point x2 is 0.7, then we have
(?) xrlx-z ^ ^- (b) -xtlxz (c) xt=xz (d) none ofthese
fra nq'q6 € 6'S fiig r, t Hi rnA e't'ro 0.6 A yE fiig r, .ii rri *r +fd i o.z, +
HBA6a
(a) xr) xz

53. Let [, be an estimator, based on a sample 11,
consistent estimator of 0 if
(a) P(Tn-0>e)=0ve>0
O) P(lT"- 0l < e) = 0(c) lim P(l?" - 0l >e)=0Ve>0

n-t<o

(d) lim P(l[,-01 <e)=0ve)0

O) x1 1x2 (c) xt=xz (d) ffif€;'ie16-fr

fa u9 7,r xr xz,--.., r,,, fuu 'J ryqqJ tdni-zd a u k f6-dqrdd t, Fo r,,,e e'
TEd FtEd ra-oorga 1;*
(a) P(7"-e )e)=Q y6 16
(b) P(lT"- dl < e) = 0
(c) Iim P(lT"-Al >e)=0Ve )0

nJ@

(d) lim P(lT" - Al <e)=0Ve>0
n-tco

Peper-ll (Mathe)



54. The Neyman-Pearsoq le,mma provides the best critical region for testing lll null hypothesis

against f,Ll altemative hypothesis. Here
(a) Ul = simplq [2[ = simple O) [l]: simple' [2] = composite

(c) [l] = composite [2] = simple (d) none of these

N"V-*-p"ur*n feruna 1g nuff frypo6ais against I2l altemative hlryothesis ifr f,i€ 6fr

55.

FE + gJH f€F&nd$ trd Crer a
(a) tll = nqrd6' [2] = Hqrd6'
(c) tll =frft6, t2) FFqrd6,

O) tll =Hqril6, t2) =flfzFJ
(d) ffif€i'dfntr

The likelihood fatb test is used for testing [!l null hlpothesis agsrnst [4 altemative

hypothesis. Here
(a) [l] : simple or oomposite [2] = 3;6n1" ot composite

O) Ul = simPle 
' [2] = simPle

("i iti = composrte [2] = cornposite
(d) none ofthese
jli null hypothesis against li!| altemative hlpothesis * ero ue| nr+-r-surra fir$rre t :

(a) 1t] : nutea # 4fr9, [2] = simple or composite

O) tll =HtIId6, [2] =Hqrdd
(c) tll=fik5,t21=frk
(d) ffif€d'*S6-fi
For the validity of F-test in the analysis ofvariance, the following assumption ivare made:

(a) the observations are independent.
ibi the oarent oooulqtion froh which obsenrations re taken is normal'

i"j the i,arioui Gsdretrt and eNrviroffn€,lrt efrects are additive in nature'
(d) all ofthese
M3 5 frEtHE fr Fuot + ?,r+ uS, to tn*,trt Hre.sr€i EEEhdr aelr,t' aa:

-v- ---4- 
-(a) 5q cJ5o oo

O) UH tr6,ifoh{' frF f€€' 3s dt} arB us, fire t
(c) f€t+6 ft6'r a,rB s+-Em qsre 8fl,r1 fE efra us
(d) fudg'e

lf Xrrr-N,($,2), thpndX follows, where A is a matrix of rank q S p,

@) N,(Ay,ALd) o) No(Att,AzC)

(c) i,@rt,iz/D (0 Ivq(/p,AtA)
i-* 

"*r-"rfo,i) 
es /x.t'6E *ile'? ffrBl{ q < p ssi er HeaH A

(a) rvoCep,,qEAl O) N.(AP,ALA)
(c) Ne(Ap,lLA) (d) Ivo(Ap,ADl)

ln the case of simple random sampling without replace,lne,lrt" the probability of two

specified rmits in thepopulation of size IV to be included in the sample of size n is

(a) # O) i <"1 ff+ (0 noneorthese

Es- 5 d6', Fq'dd ?ax *rrfttal €g r trra's it ffiffiJ)lt f€u iltE 'lms n kg s+ts

ase w1i ffi f,5 d rigq* t:
o) i <"1 fi*

t3

(d) tuf€'*Srtr
Prpcr-U Mrths)
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59. The stratified sampling is usually preferrcd when the nature ofpopulation is
(a) heterogeneous (b) homogenous (c) any type (d) none ofthese
sd-raiE tirtrdr d 

=-d-'ftJ 
fe-$ r€l t H€ ffil+folr{r f {ffi a

(a) ffrv_,u-da O) Hx--du (c) ffi+3-di (d) futr;.**-&
60. 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 (b) positive (c) zeto (d) none ofthese
id-d b{fo}6 €d e ffirifr}?rr firs u S_a-rna-< }?tGrE \|$ ffi nr_a-naa i xqrd6 )tH-J
6'8'fE-trJ-d t **e study variable yr3 auxiliary vjable te-e-*e nt**q a.
(a) fildBtta (b) rr6Blt6r (c) fE-dd (d) fuf$.*Etd-#

61. In a latin square Design with m treatnents, the degrees of freedom of error sum of
squares for a fixed effect model is
(a) (m-7)(m-2) (b) (m-1) (c) (m-2) (d) noneofthese
m frsod 616 trs p5rffi g6-6p6r6 ds6r ffs trd Ffs-d l'a6 6s sarf e e-dar e #

e'tryi degrees of freedom t
(a) (m-r)(m-2) (b) (m-D (c) (m-2) (d) Mffi.A$l;fi

62. ln a 23- factorial design of experiment, the number oftreatnents are
(a)7 @)6 (c)5 (d)8
qFo fr z3-H$rrm 116r €s, fte-d'd A ffu,?r'a
(a)7 0)6 (c)s (d)8

63. For a balanced incomplete block design with para metqs V , b, r . k,.tr, we have
(a) Vr=bk O) 1(V-t)=r(k-L)
(c) b 2r (d) all ofthese
A-dDfu v, b, r. k, 1, 6tr. fiia ffia n_u-ca asrd etr6r uS, x,3 iu t :

(a) Vr=bk O) 1(V-r)_r(k-r)
(c) b 2r (d) fud H'e

64. If p; denote the reliability of the ith component; i = 1,2, ... ,n then the retiabilitv of
parallel system is given by
(a) flllrpi o) 1 - Ililr(l - pi)
(c) IIL.(I - pr) (d) 1 - flilrpi
i*o p; , ilh iJ t = L,2, .., ,n * qfucs, eu'g€' t, 3i FHraiTd r{at+ A }Tfu€r
F$arett:
(a) llilrpi (b) 1- [Iiar(l- pi)
(c) [Ii=,(1 - pr) (d) 1 - []i!rpi
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Let S be a convex subset of the plane, z = c1x1 * c2x2, v(q, x2,) bounded by lines in the

plane. Then, a linear function where c1 , c2 are scalars' attains its optimum value at

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

,in og 
"ae 

fe-s s fua'g-$r gu-nUo t i fd u&- fCs il{-€t e}r-' €hr{' far* ir fas

twfe dgts z = c1x1* c2x2, v(x1,x2,) e s fere 9FJH f6 r{rtfJ d-der A fii ct , cz

rErs-s uo:
(a) fn-d-d)r{iis O) 'i$*fiig("1 furcfiTa (O ffif€+d$trtr

Given a set of vectors {xt,xz, ..',xr}, a linear combination t= )'1x1* 12x2*
..., tr* xt is called a convex combination ofthe given vectors if

(a) 1r,72, ... ,7r 2 0 and D:i=\li = 7

O) lr,7r, .., ,lx 2 O and Ei=fli + L

(c) vxf and Eill.h= t
(d) None ofthese
+a-ee'a ffd f€3 iP fu {rr,rr, ...,rp }, iwio ffirc
x = Ttxr + 12x2+ ..',,trs xsff3 ae C{-dt er ggettifiFd a-dt$E A ia-d

(a) 1,12, ... ,l* 2oandli-fli=t
O) 1r,12, ... ,tr 2oarutZlillL*7
(c) vfi and Eilfri = 1

(d) Mf€-+*S6-tr

Cl. A queuing sYstern M/G/lhas
(a) a single channel O)
(c) arbitrary service time dishibution (d)
g6a3rstt-ed MlGlrent
(a) frAfedfudril3r
(c) HEfri?EHr€3

c

an orponential inter-rrival time disribution

all ofthese

(b) fd,f-3dr|iidHltt€-J
(d) fudt{A

If n components, fundioning independently, are connected in series, and if the id'

*-pon"nt h"r t liability Ri(D then the reliability of the entire system R(t) is given by

(a) R(t) = Rl(t)+R'(t) + .... + Rn(t)

O) R(t)=P'16;.P2(t). .'.' 'Rn(t)
(c) R(t) = pr1s).32(t) + R3(t).Rr(t) + ..'. +Rn-1(t).Rn(t)
(d) R(t) = pr14-p2(t) + R3(t)-Rn(t) + ...' 1&-'(t) - R"(t)
i6. 5ra ,3. gt f€s diiad? , :g fta 6-S trs g3 iE ar, fus ib :is S Ek€' Ri(t)

t 3t H.S R(t) qE d S rkes'i-i*:
(a) R(t) = Pt1t;**z(t) + '... + R"(t)

O) R(t) = Prlg;.Pr(t). '..' .R,,(t)
(c) R(t) = prlg;.p2(t) + R3(t).R+(t) + .'.' +R"-r(t)'R"(t)
(d) R(t) = prlt;-t2(t) + R3(t)-Rr(t) + .... + R',-l(t) - R"(t)
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69. If A and B ar€ two sets, then AruB : AnB if and only if
(a) AEB O) BsA (c) A=B (d) ArB
i e rr3 s i fu il6, fus eus = A^B fn-trc hr] fn-d6

(a) AEB O) BEA (c) A=B (d) A+B

70. If aN = tax , x e N], then the set 2NO6N is

(a) 2N O) 4N (c) 6N (d) l2N
I aN = {ax z x€ N} f6d*'zNnoNt :

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

71. The number ofproper subsets ofthe set {x, y, z} is
(a)6 O)7 (c)8 (d)2
tsa {av,z}tyeanafra*ffit:
(a) 6 O) 7 (c) 8 (d) 2

72. In a city, 30 percent of the population travels by car and 45 perceifi tavels by bus and 15
percent travels by both car and bus. The pe,rsons travelling by car or bus is

(a) 7s O) 4s (c) 30 (d) 60

FaFFdd Fe 30pzo f,affirryt dts grrflirr rer ae$ t nr3 +s"2" dn grrn-g' rd3 tsz as
u3 dF#- gato', ffi r{-$rge ard irgHg}r{rdr go*s? ua
(a) 7s O) 4s (c) 30 (d) 60

73. lf A : | (x, 9 : i + f = 25) and B = l(x, ) : i + Of = l,t4) then AfiB contains
(a) no point O) 4 pointg (c) 2 pornts (d) 3 points

I n = { (a fl : } + f = 25} }rr3 B = {(a y) : } + of = 144} f6s AnB fus Hq{6 u6
(a) *Srfrd-fi O) 4h?a (c) 2:nid (d) 3tfrd

74. lf2<x <3their
(a) (r-3)(r-2)<0 O) (r-3)(r-z)>0
(c) {=i to (d) (r-3)>(r-2)
i2<x<3fea
(a) (r-3)(r-2)<0 O) (r-3)(r-2)>0
(c) fi]|i to (d) (r-3)>(r-z)

Prpcr-Il(Mrthr) t6
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75. The equation lx + 4l = r has solution
(a) x=2 (b) x=-2 (c) x=-4 (d) x=4
mi-dq6 lx+41=rFd6
(a) x=2 O) x=-Z (c) x=-4 (d) x=4

76. Which one of the following statements is true ?

(a) The set ofnatural numbers is uncountable.

O) The set ofrational numbers is countable.
(c) The set ofirrational numbers is countable.
(d) The set ofreal numbers is countable.

i-6 f6fu)?d fE€' fuas' as6 rS ] t
(a) {€-d-$ fnfl{'-€t e' tsc ffiaI ?r& A

(b) ufrfiqltfoD{r€t sftzffist
(c) )fluffi ffrx{r€t d fr2ffi6't

.(d) 111ssffu6ge'fieffi4

77. Which one of the following staternents is incorrect ?

(a) Every non-ernpty sqt ofreal numbers which is bounded above has infimum.

O) Every non-empty set ofreal nrnnbers which is bounded above has supremum.

(c) Every non-empty set of real nrnbers has both supr€mum and infimun if it is

bounded.
(d) The set ofreal numbers is an ordered complete field.
t6 f6fuh{' fu+ fd-dJ' dErd arg-s t ?

(a) &r )rrF6 rifuryr+ er nr-ud trc i grre drfttJ A, infimum t
O) Oit rtfx6 lifii,rtrfl er 6r-urd fu; glrd abs ? supremum t
(c) dil )r{F6 )tfor{r€r er F-cafi fie *fi drfas a 3i Supremum rod innmum iF t
(d) }}{ss ffoarEt e' *cffi *iliq geal-ro t t

78. If the altitudes ofa triangle are in A.P., then the sides ofthe triangle are in
(a) A.P. O) G.P. (c) H.P' (d) none of these

*dok fu*eArrrtffiIrd A.P. fus16s' ffi-E$rf e-r.s ud

(a) A.P. O) G.P. (c) H.P. (d) *fr 6 d&

79. Ifin an infinite G.P., first term is equal to thrice the sum of all the renraining terms, then its

common ratio is

(a)r o); (c)i 
"rii-a-d k D{frH c.P. f€s Hffi ffi E-S,rf ga*hd e iJ e ff6 dE t Ed'Fd t 3r fsn

. er HiEr Dmrfrg t.
(a)r o); (")+ (d)i
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80. The A.M., G.M. and H.M. between two positive numbers a and b are equal, then

(a) a=b O) ab=l (c) ab=Z (d) a+b=0
i q6errd ffura€r a rr] u t sdfi+?flrd )rtarr A.M.. c.M. b{3 H.M. Eireftr d6 3r

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

81. If the roots of the.equation x3 - LZx2 * 39x - 28 = 0 are in A.P., then their common
difference is

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

tas rrft*sa 13 - 12x2 + 39 x - 28 = 0 e Lrg A.p. f€s il6 s' gJdr e' xivr lfirg i :

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

82. Sum of n terms of the series {Z + 
^l-e 

+ y'I6'+ rE + ... ... is

(a) * O) ry (c) n(zn+r) (d) #
..12 + ,l-e + .'/Te + ,/T, + ...... ll$ it)r{i n €A'itryi e'i-r }
(a) # O) ry (c) n(2n+L) (d) ry

83. The series Eto(zr)" converges if
(a) -L3xst O) -).t.i
(c) -2<x<2 (d) -i=r=i
affilf,=o(zr)n fisr*St **a :

-1 <r < I22

-)=' =i
(a)

(c)

-l <x 
=L

-2<x<2
o)
(d)

84. rhe sequence . r,-:,:,-:,1,...... > i"
(a) Convergent O) Divagent (c) Oscillatory

-s . t,-i,i,-i,*,......' a
(a) *sdu* O) ldafun-S (c) )?rnfr-d

(d) None ofthese

(d) tutr+496-fi

85. If X u, is a positive term series and limr,-- [u,,]; > 1, thed the series is :
(a) Divergent (b) Conv€rgent (c) Oscillatory (d) none ofthese

i-*o !2" €a rra.srd gr* qH t rrrS lim,.-- t rl* > r s'qx t :

(a) Divergent O) Convergent (c) Oscillatory (d) AS + Ftr
P.per-[ (Mrthr) c



86. The series f,81 #,0 ,1 converges uniformly for

(a) r>l (b) r:l (c) x<l (d) all real values ofx

<x Ef=rff ,r > l fsdro f6are' t'
(a) :r> I O) x= I (c) x< I (d) x i xG rynu Uu

87. The term containing 13 in the expansion (r - 2y)7 is

(a) 3rd O) 2"d (c) 4th (d) 5'h

(x-2y)7 af€F.dFg 13 EduEt:
(a) ffi O) gn-fr (c) +* (O 

'in-+

88. Constant term in the expanpion of (r - 1)10 is

(a) 3'd O) 4th (c) 5'h (d) 6'h

(r - )* e f€F.d ft-s Hud rr-e t
(a) ffi O) €'fr (c) ftfi (d) efr

89. In Pascal's triangle, each rqw is bounded by

' (a) I O) 2 (c) -l (d) -2
fu oo a-s'd 8lfu3't

, (a) I (t) z (c) -l (d) -2

90. The result 'Every infinite bounded set of real numbers has a limit point' is

(a) Binomial theorem O) HeineBorel theorem

(c) Bolzano-Weierstrass theorem (d) None of these

niilil 'DrFE ffu)r{r€t a oan ufiH drfdg *a E frrs fitg t" t
(a) s'*B}frlfiEFfd (b) dr*6- n-d F5d

(c) ffi- drror<rs rrs (d) ffi f€€'AS F#

91. The function f(i = Z| is not continuous at

(a) 0 O) t (c) -l (d) any Point

eo-a /(r) = zi fea'3 fitfu E-fr A

(a) o (b) I (c) -l (d) e$+fiig
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y2. The function f(r) = lr + 2l is not difrerentiable at

(a) x=2 O) x=-2 (c) x=l (d) .r:-l
qm/(r) =lx+'2lftt:'H$afia
(a) x=2 O) x=-2 (c) .r= I (d) .r =-l

93. fi Gos-t x* sin-lr) is

(a) 5 ", 
o (c) #' (d) #

f (cos-t r + sin-lr) t
(a) I ", 

o @) # (d) Lrr=

94. lf x = t2andy= Ztn^ft isequalto

(a) -i o) -# (c) * (d) i
fud r = tz wl y = zt fea fia-d'Td t
(a) -i G) -# (c) * (o i

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

' (a) 6; O) 3; (c) 2i (d) t
16 e.3fi?be w.r.t. 13 t

\
(a) 6t O) 3l (c) 2j (d) t

96. Rolle's theorem is appticable to the function f(r) = 3"tn' in

(a) any clos€d int€rval O) lo,nl
'a-l

(c) I",u) G) I-i.,:l
Rolle ?t S*t €ffi /(r) = 3'in' Sie u'Er fc'1
(a) ***aadxfrf,d'6 O) [o,nl

(c) l",u) (d) F:,u,]

.:""*- 
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97. Thetunction f({-!it
(a) continuous in [0, 1] (b) uniformly continuous in [0, l]
(c) discontinuous in [0,1] (d) continuous btrt not uniformly oontinuous is [Q l]

1:,
6cr., /(.tJ = -- 

d

(a) t0, rldfetu-d 1u) t0,llfssFdH.ofeird
(c) tO.rl fus b{FddTd (d) t0. llfFs f6drd u;€ fudHrd

gtt. The tangent to thecurye.r2 = 2y at the point (f , j) mafres with x-axis an angle of

(a) 0o (b) 45o (c) 30o (d) 60o

/' 1\ --
fii-= (L;) '] <so 12 = lyfi suttx aqr x-axis 6rdt ftiifr ffi e' iiE- FcrSS i
(a) 0o (b) 45o (c) 30o (d) 60o

99. Minimum value of sin x for -i < x < ii"
I

(a) 0 (b) I (c) -1 (d) -;

-i =, < ;6e1 sinx u ft=Sssx 1iu i
(a) 0 (u) I (c) -1 (d) -+

100. A stone thrown vertically upward satisfies the equation s : 80t - l6t'. The time required to
reach the maximum height in seconds is

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

frd grid e6 o dfurt' ifr)?F riE-d do."6 s = 80t- 16t2 zi rres *eE tr ftn { ryfud-JH

ffi '3 udee uel Fi.izt f€-d 8-fe'FHr t .

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

101. The rate of change of the volume ofa sphere w.r.t. its surface area when the radius is 2 crn,

is

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

ffd iiE t F-Jfo t tld-tr e w.r.t. fust 4{fuT6 fed ufurc*d e1 es t ai fer er uleq-

ferrm 2cm t :

(a) | (b) 2 (c) 3 (d) 4
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102. The function f(r) = cosx- 2pr is monotonically decreasing for
(a) p<; O) pr--: (c) p=2 (d) p>2
elra /(r) = cosr - 2pr fu*ffi gu fus ure fild' a, d
(a) e<; O) e>-; (c) p<2 (d) p22

103. If limr.,o ffi = 4 ttren the value ofp is
(a) 6 O) e (c) 12 (d) 4

idd li-"-o."nrrq = + t stp et Li$ t
(a) 6 O) e (c) 12 (d) 4

104. | 4- ax is eoual to
" x logx

(a) logx (b) logfiogr] (c) tog, (d) log[log(logx)]

,l^, ^r:' 

*t'", 
rog[rogr] (c) roel (d) tog[rog(rogx)]

;
f

105. I cos x dr is equal to

-t
(a) o

1l

2

I cos x d.r geqg 3

_ra
2

(a) o

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

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

c

106. limn-- (,., * # * * ;) is equal to

(a) tos7 O) 0 (c) I (d) bc(:)
rim,,-- ffi+ fi+ .......* *) fouoa
(a) log2 O) 0 (c) I (d) 

'"c 
(i)

107. The area ofthe curve I + f = 2ag ig

(a) t* O) 2 ra2 (c) 4 n* (d) I 
"^t

<*a i+tf =22,'rett'rs] :

(a) na' (b) 2 n* (c) 4 rta2 (d) L., nu'
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lOE. For Riemann integrability, condition ofcontinuity is

(a) neoessary O) sufficient

(c) necessary and suffcient (d) neither necessary nor sufficient

Riemann integrability 5* fdfr€. * ro:s t
(a) tilfr (b) a'*
(c) qd-frry3did (O rrr.e&z;r fra.dt

109. [o x^-r (1 - a)n-r dx is convergent when

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

I] '^-' (r - x)n-r dr i?q* t ;rF
(a) m>0 O) n>0 (c) m>Qn>0 (d) m> l,n>l

110. If fl/(r)l dx isconvergentthentheintegral Ii,f@)a, ;"

(a) conditionally convergent O) uniforrnly convergent

(c) absolutely convergent (d) divergent

. kd IiV<r>ldr irqfrt 3r integral Ii f (r> att
(a) re$'ratqJtfr O) fudgdaft11fr

, (c) frorlcatq$ (d) fiisffi

lll. Choose the incorect staternent :

(a) Every countable set is Lebesgue measurable.

O) A function of bounded variation is alwa5rs continuous.

(c) Every continuous function is Lebesg;ue measurable.

(d) Every Rieinann integrable fimclion is Lebesgue integrable.

arcr ae-a lrt :

. (a) ofutffidrfurcUesguemt-cddl A

O) af;s Ee6'€ s fedffi a*F. fu+rd lie a

(c) dd ffii5d aF6 L.€besgueHq-€tdl t
(d) rld Riemann integra.ble ?df6' lxbesgue Hrrre*dl t
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ll2. Thetunction/(x,y) -- lxl + lyl is
(a) discontinuous at the origin.

O) differentiable at the origin.

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

(d) continuous but not differentiable at the origin.

ass f(x,y) - lrl + lylt
(a) 9s1r$'3 )?{F6frd O) g+fs'3 fct{}afts
(c) 9grr$ '3 fd&-d )r3 f&ffi (d) grrr$'3 f6fud tlrig fdqiafro -d-

113. Which one of the.following statements is incorrect ?

(a) Every metric space has a cornpletion.

(b) Every metric space is Hausdorff.

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

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

t6 fgforyr ft€= ktrr' a$6 drc a
(a) Td EHfi{d fEF3 d S tilrd5J' A
(b) ud eHflrd trsuausaomt
(c) }?fH6 aur ()r{'H eHfi{d 616) r+fHrr3 A

(d) vlrr6 ecr ()rrrH exfi{d n.ol A-St*t r

114. Choose the correct statement :

(a) Every normed linear space is connected.

(b) Every finite dimensional normed linear space is compact.

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

(d) Monotonic functions have discontinuity of the second kind.

r$ars gE

(a) &r Frlltr6 tqqiq f€rJB b{ruH f€ trfoJ A

O) ird fiFrs rr{rq'}fr A{dq uu.nr ffurs t
(c) Ts EHnrd ftrs.e nno-a eu'dq A

(d) fuanq as-a grfi fuH et )rffiirdJr dv? ua t

11s. If ld x 6l = 1a1161 then anglebetween d and 6 is
(a) 0" O) f tc) i {O ,n
i la x dl = ldllil f6d a hrli t soflrnns *e t :

(a) O) i (c) i tat r
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116. lf d,6, e areunit vectors such that d + 6 + d = d then the value of d.6 + d. d + d. d i.
2 n, 2 3 .,, 3(4, ; (b) -; (c) , (d) _;

id,d,dffi+{au6frad +i+ d = dfuo a.6+6.e+d.dE,fst:
2 n, 2 3 ,,. 3(4, ; (b) -t (c) ; (o) -;

ll7. The area of the parallelogram whose diagonals are given by the vectors
3i+j-zrteu.tdi- 3j+4fr is
(a) 1016 (b) s\6 (c) 3 (d) s

FHr:tir sErsgf;s tg-d€ t.frH t fed-d6 3i+i -zi >rB i- Si + +[+{-d' Errn-o ff3
alg ir6

(a) 10y'3 (b) 
1 sJ3 (c) 3 (d) s

11t. Thevalueor d x (d a d) + B x (dx d) + dx (d x d) is

(a) zldi4 O) o (c) ldi\ (d) qa'4
d x (6x d) +dx (dx d) + dx (d x d) e'rYut
(a) ztd64 O) d (") G.B4 (d) qa64

ll9. The dimension of the vector space R of all real numbers over the field Q of rational
numbers is
(a) 0 O) t (c) 2 (d) infinite
qfdtlq r+fi{rr€r t t-sq q $iro nnu )ifi{?rr€t A +d--d fers'dn ? r,xqan+ uo :

(a) 0 O) t (c) 2 (d) udx

, 120. If A is a square matrix such that A2 = a men 6; =
(a) 0orl O) 0 (c) I (d) -l
i e fr€dalardlzfrdFts'i l2=afud H:
(a) 0;rl O) 0 (c) I (d) -l

121. Choose the con€ct staternent :

(a) Every square matrix is invertible.

O) The product of two non'zero matrix is always non-zero matrix.

(c) If a mahix A is symmetric as well as skew symmetric then A is a zero matrix-

(d) Rank ofa non-zero maEix can be zero.

r&as6Ct
(a) oil €ifillGrrit }afE-dF qe'e€ A-dr A

O) i fu-fms ilzfdda e qr;rcs a*xr fte-ma Mean iier t r

(c) *d-d ffii }2fdag A symmetric nf] skew symmetric A 3r A ffa frcd r€fgdgt
(d) ffi erd-fufi ffiqn s erfrr fFcd t r*e' t I
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122. Choose the conect statement:

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

G) Every orthonormal set is lineafly independent

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

(d) All the eigen values of a positive definite quadratic fonn arre zeroes'

rSasdCE:
(a) ild xfu-frlr qraa-ds ftrsrd Hqrdd a{aiq frrs€ t I

" O) iklorthonormal fra tuniq Fird a
(c) Hermitian HE-dH t eigen 8rl )tfr6 o6

(d) k fi5nfu q6BHa *fill'oro e{ e HA eigen Lis fss ua t

123. The distance between the lin€s 3x + 4y = 9 and 6r + 8y: 15 is

6 -. 3 .i 3 (d) 5(a) ; (o) 10 (cJ 
11

]vr+ 3x + 4y = 9 rarJ Or + 8y : 15 f<U l*rO ?
6 _, 3 ,) 3 (d) 5(a) ; (o) ;o (ci -L7 J

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

(a) y=5 @) Y+5:0 (c) .r=5 (d) .r=3

X-axis i HHr;Es h{3 (1,4) }{3 (-2,6) a fud trcE €'6 tc'fr xrfrrcs t:
(a) y=5 (b) y+5:0 (c) x=5 (d) r=3

125. The circlel +f+4x-7y+ 12 = 0 cuts an intercept on Y-axis equal to

(a) 3 O) I (c) 2 (d)7
daa i +f +lx-7y+ 12=0k intercptf Y-axis 9rrgdag t, gg"cd t :

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

126. The number of tangents to the circle I + f - 8.r - 6y + 9 = 0 which pass througb the pornt
(3, -2) is

(a)0 O)l (c)2 (d)4
C*sl+l-_s"-6y+e=o { ntrerrda qrft-S}r{iffiSffi, i fiig tl,-Zti
OrrcSa,F ua, ? :

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

.--..".*'-o...0",26c



127. The straight line r * y E I touches the parabola y = x- x2 if I is equal to
(a) 0 O) I (c) -l (d) 2

frql aut x * y = Iffillr ! = x- r, $xrroxa-d-64l-ffi, Td'Tdi'?
(a) 0 (b) I (c) -l @). 2

128. Sum ofthe focal distanceg ofan ellipset'+ t' = t *
(a) 4 (b) 5 (c) 8 (d) l0
ct- -l- x2 v2tgd yiBrdr-d: + f = f etrrr LiH gfrhtt e'+J A

(a) 4 O) 5 (c) 8 (d) l0

129. The eccentricity of the conic i - U - +f = O is

3 -. y'3 VB 1(a, t (b, T (c) T (d) ;
+6.drgl _2x_4,1=O Sidrr{-s, t

3JE,/51(a); O); (c); (d);

130. The distance ofthe point (3, 4, 5) from y-axis is

(a) 3 O) 5 (c) ,lfr (d) 4

fiig tl, +, s) d y+raxw + gfr a

(a) 3 O) s (c) ,lT4 (d) 4

131. The angle between the lines x=l,y=2andy=-1,2=gi,
(q) 0" O) 30" (c) 60" (d) e0"

eqr€ r = l, y = 2 nd y : 71, z : 1gdfi+rf'd eE t
(a) 0o O) 30" (c) 60o (d) 90"

132. A shaight line which makes an angle of 60o with each of Y and Z-axis, inclines with
X-axis at an angle

(a)i atL (c)i <ot+
trd frfr act fiTd$ fa yLnr3 Z-axis 6rs 60'gr Aa FE&S t, X-axis 6rdl fsH Aa 3
gd-at t

(a)i oll (c)l tar+
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133. The angle between the planes 2t - y + z=6 andx + y +22=7 is

(a)+ o)! k): (d):
3F'b -y + z= 6nr3 x + y+ Z, = Z ggflmfra *a t :

(a)+ o)i <"t i tal:

134. 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)i or? (c) j tar:
e\ 2, 4') ry3 (t, o, s) fi-=er?a O ffi ec' gto (3, +, s) nr3 @, 6, 3) f$-Eri' 0 *56 e61
?trt Eq-o i :

(a): o)i t.ll tal:

135. The principal value of the amplitude of I + i is

(a)" @: (c)+ (d):
I + i ? amplitude e'Uu ti6 i
(a) z (b) : (c) + (d) :

136. The complex number z =.r + iy satisrying lz + 11 = 1 1;. on

(a) X-axis O) Y-axis (c) circle (d) ellipsoid

lz + ll = I 6 r-3EZ dir6 erST ffe6 hfrd z=x+ iy D{'trs t
(a) X-axis'3 (b) Y-axis'3 (c) ii.f,d 'l (d) l'idrard Drard '3

137. The inequality lz - 4l < lz - 2l represents the region given by

(a) Re(z)>0 (b) Re(z)<0 (c) Re(z)>3 (d) Re(z) < 2

lz-41<lz-218 rysr+.aE tsd tF dilS A

(a) Re(z) > 0 O) Re(z)<O (c) Re(z)>3 (d) Re(z)<2

138. AvalueofVT+r/Jis
(a) 0 (u) A (q) r (a) -i
{i+,1=i e'lloi:
(a) 0 ttl .|'tr (c) r (d) -i
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139. Ifz:l + i, then the muhiplicative inverse of * is

(a) 1- i O) i t"l -t (d) zi
:- =-:-rgrarEa*etilr-to(o z= I +l u 5, t6d

(a) 1- i O) t (c) -t (d) zi

140. Ifone root of equation ix2 - 2(a + 1)r + (2 - i) = 0is 2 - i, then the other root is

(a) -i O) 2+ i (c) i (d) 2-i
mfr*e; ix2 - 2(i+7)x+(2-i) = 0 sEdLfs 2-t t3rEE-dl*t ?

(a) -i O) 2+i (c) t (d) 2-i

141. The value ofcos 53o cos37"-sin53o sin37"is

(a) I O) h (c) o ta) y'Z

cos 53o cos37o - sinS3o sin37' er 1io t
(a) r o) + (c) 0 (o) ,n

142. If tanA = l and tan B = 1^ then the valu€ ofA + B is

(a)l Olr (c)o (d)i
*4-s tan4 = 1 ry3 tanB = 1 si e+Se'd6 t :

(a)l Or" (c)o (d):

143. If sin a = sin P and cos a =i cos p, then

(a) a=0 O) a+P-0
(c) a=tp (d) a=2rmip,wherenisanyinteger

iag sina = sinf ry3 cosa = cosF ? gt

(a) a=9 O) a*P=Q
(c) a=*F (d) u=2tttt+p,fieni$dtrstr

144. Which one of the following functions is dnlytic ?

(a) sin z O) z (c) lzl2 (d) 4/ + iY

t6firfulrH'frtrg'mffist ?

(a) sinz O) i (c) lzl' (d) ry + iY
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145. If C is the contour lzl : l, then the value of J, cosz dz is

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

*aq C contour lzl = lt + I, ,ot" dz u {o i :

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

146. Residue of9 31 2=Qi5
z

(a)0 O)l (c)2 (d)3
z=otfe "ot' t:-z
(a) 0 O) t (c) 2 @) 3

14?. A frrnction which is analytic and bounded in the whole complex plane must reduce to a
constant is

(a) Cauchytheorem O) Liouville's theorem

(c) Schwarz lemma (d) Open mapping theorem

fiia eo-a i ffi+a ? ,rt3 U-co tk u&6 6"6 fdlfds t, f,-t$ *s '3 fnirs urae'

A D{u-€'tr€'a

(a) Cauchy theorem (b) Liouville's theorem

(c) Schwau lernma (d) Open mapping theo:em

l4E. The total number of combination of n different things taka 1,2,3, .... , n at a time is

(a) 2o o) 2" + | (c) 2n - | (d) 2nl

ar} d's n il--Jlrr e Fi fi EA ai t, z, 3, .... , n ffi-irs. et {6 ffu}?{. il
(a) 2" O) 2" + | (c) 2" - | (d) znl

149. There are l0 tue-false questions. The number of ways in which they can be answered is

(a) 2to O) lo (c) 20 (d) ld
10 Ffi-dro-s r{F6 T6 rffi, er gJq f*8 ff a's lYsr n' Ftre t 9o ua

(a) 2to O) ro (c) 20 (d) ld

150. The number of words which can be made out of the letters of the word MOBILE when
vowels always occupy odd places is

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

MoBTLE FEe fss fi+B )ri{d d6 ffi t fr-i-fr friB HEe ac.t e, rat oa EFd} H,e
red)ftrdza r{r3t€'?
(a) - 20 (b) 36 (c) 30 (d) e
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