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l. The mean and variance offirst a natural numben are respectively

(a) T*u# o) #*uiati^aS (d) #^oT
ufud4tt n ggcd tifure' fr t?iru )?r3 fiirJ' a

(a) T*# o) #-uf r"r f-af (d) #*T
2. The sum of absolute dwiation about median is

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

)ifirbra'i6a yes fuum's is t
(a) rrrfud-rH O) @csl{ (c) fFfi (d) ffif€€.ii$a-e

3. If l0 is the mean of a set of z observations and 5 is the mean of another set of 3
observations then the mean of these two sets, taking together, is

(a) ls O) l0 (c) 8.5 (d) 7.s

**s z acd' e trd Fe * riFJ l0 a Dd 3 ds6r t Fd +d fu * *FJ s ? s, +d, tsa
Sfetifdrd)r?rsied
(a) 15 O) l0 (c) 8.5 (d) 7.s

4. If the ev€nts s and r have equal probabilities and are independent with p(t n r) = p ) 0
then P(5) is

(a) J-p O) p2 (c) p (d) none of these

+{d d+e s h{3 r S}r{r risr{6qr FHr6 ir6 )4{i p(s nT) = p > 0 61l' airo ua, fee
P(s)a

5. In case of tossing an ordinary dig the set of events {L,2,3,4,5,6} is
(a) exhaustive O) mutually exclusive
(c) both(a) and (b) (d) neither (a) nor @)

& sq.q6 rrfr O ga.+9, 6?z 1t,z,z,+,s,6) e, Fa t
(a) f€tTfrs G) rnnrrsfisfrrB

(c) (alry}O)i? (d) F(a)br3 6r(u)
Peper-U (Mrthr) Z D
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Die A has four red and two white faces whereas die B has two red and four white faces. A
single coin is flipped once. If it falls head the game starts with the throwing ofdie A and if
it falls tail die B is to be used first. The pncbability of getting a red face at any throw of any

die is

@);
rlrrr 6 | grd 6rs )r{3 i fdZ ric 16 irefu rrB e ? i s'u rrrl €rd fii2 tic 16. k fifi
6 Fa e'q L+E,rr' fr'er tr il*s ffi ts )r€? t 1 A u1'liae ry t-* ry iifr A,

*a-o m+ 26 )rreE t g" u.H' B ufu6T e€fu{r frr€r ir ffi * t.tfr d iize '3 uu {u
)ri'CE d ft"e6r t:

o)i

(a) independent

(c) exhaustive I

(c) :

O) mutuallY exclusive

(d) none ofthese

(b) rrerrnfis$
(d) Mfrdd$rfi

(d) none ofthese

(d) ffif€+iiAr&

(d) tu'f€fiSr$

(a) : o)i t"ri

7. IfP(/ u D =2, P@n18) = ]and P(A) =| thenevents/ and B are

fud P(,4 u B) = :, p(ai n r) = I and P(i ) = ; fdu S?z,l ry3 r u;

(a) Fi3d
(c) ffii3

9.

If (AuB) =l,e{end) =1,and P(,4) =f,tne"r(A/s) isequalto

(a) 1.00 O) o.zs (c) o3s (d) 0's0

f*tr,a)=l, P@nB)=f ,an<l P(A)=ltfea p(A/il ro'sdi

(a) 1.00 O) o.2s (c) oJs (d) 0's0

Let X and y be two random variables with the following joint pdf:

f (x,y) =f(zr 
+ r); o' "'"h:;1"''

Then the value of constant c is

(a) i Ol i (c) : (d) noneorthese

rin uB x ur3 r d ffsioint pdf €'B i tsx tfr?as ae

f (x,y) =lc(zxo+ 
i;o < "'*:;1"' t

HsrEt rfi-d c e'f,u t:

D

(b) i t.l :
3

(a) ;
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10. If the joint pdfofrandom variables X md l, is given by

(+t x=0,!,2,s andY = 0,1,2
P(X=x,Y=r)=l

\ 0; otherwise
then P(X*Y=4) is(a)i ori (c)*
ta+ sa'x rar3 r * pint part

(+, x =0,r,2,3 andy - 0,r,2
P(X=x,Y=t)=I

t 0; otherwise
fudP(x+y=4) t:
(a)i ori (c)*

(a) 0(0) = 1
(c) d(t)fin+rda

(a) jTg ,ttt" -ll < e) = 0 O)
(c) iT[ P(", -4 < e) = Q (d)

(d) none ofthese

(d) feu6ttrd'ASFtr

lim P(lXr - Al < e) = 1

lgt(t"-I<e)=1

P(lx - yl> *o) >i
ftu6t f€€'A*a-#

D

11. The function {(t) is a characteristic function ofa random variable if(a) 0(0) = 1 O) 0(t) = OGt)(c) f(t) is continuous (d) all ofthese
€-6d 0(r) k isei* ss e. EFm acs t i*s

o) 0(r) = 0(-r)
(d) feF€

12. A sequence of random variables xt xz, .... , xo, .., is said to converge in probability to a
constant A iffor any e > 0, we have
(a) limP(lXn-ll <e)=0 O) limp(X,r-Al <e)=t
(c) lgptx"-/<e)=Q (d) .!igp(X"-A<e)=r
fuil$u B€t A fr rS xr, x2,.... , x", ... #;s,S lFa e d probabitity f€s *eeJ
iifr ilfr F ed }*d fdi * e > 0, s'e *s t:

13. Ifx is a random variabre with mean p and variance oz, than for any positive number k, the
Chebychev's inequality is given by
(a) p(lx-rrl>k")<i O) p(x-ttl>*o)>i
(c) P(lx-ttl=kfl=$ (d) noneofthese
t*o *rs p )?r3' fri€' oi x *ut fd ffiE uo l, s' fas frF * cs.s,{d *d k 6s
Chebychev's inequatitvfC* uS t:
(a) P(lx-pl>*o)=i
(c) P(lx-pl<*d<i

Pepcr-II @letir)
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14. A sequence {Xn} is said to be a Markov Chain if for all io,i1.',i2, .... ,i,,a1 € I & Vn
(a) P[Xo*r = in+rl Xo = io,Xr = it, '.', Xn= inl= PIXn*r= in+r / Xn= inl

O) PfXn*, = in*ri Xo = do,Xr = it ',,' Xn = ir,l = P [X,ra1 = i,..'1 ]
(c) PlXn*r. = in+r/ Xo= io,Xr= ir, -" Xn - i,.l = PlXn= in)
(d) Noneofthese

s* (x,,] Markov chain Td -€€ a trd H€ is,i1,i2, .... ,in+1 € 1& vn 65*

(a) Plxn*, = h+r/ Xo= io, Xr =it, "" Xr= jr,l = P[&*t = in+r / X. = in]

(b) PIXr*, = tn+r/ Xo= io,Xt = ir, "" Xn- irrl = P[X,.*1 = inal ]
(c) PIXn*r = ir+rl Xo -- is,X1 = ir, -" Xn - jnl = Pf Xn = irf
(d) fuf€'i$dfi

15. Thc coefficient of dispersion of Poisson distribution with mean 4 is

(a) | tut i t"l 4 (d) 2

*rs i st6poisson disribution g f€Fsafe u Erera t:
(a) .1 Ol i (c) 4 (d) z

16. The mean and variance of chi-square distribution with n degrees of fi€edom are

respectively
(a) Znafrn O) n'uf,lli (c) - fiand-n2 (d) nand2n
n degrees of freodom 516 Chi-square *s t t?iF3 

'}?t3 
feuoe os qlvo

(a) 'ZnttJn O) a2ry3fi (c) .6,.ndn" (d) nuJ2n

17. 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 12 is 0.7, then we have
(a) xr ) xz O) x1 1 x2 (c) xr 7 xz - ^ - (-d) none of these

iEa ITqfud €.* rug-o t,ii u'i e'kro o-o a'i3 ffig x2 ri} ufr {6 t-rd t o.z, s'
EJd6a
(a) xt ) xz 6) x:1 x2 (c) lr = xz (d) ffi f€S ii* ?r&

l& Lrt T,n be an estimator, based on a sample xy x2, .-. ' 
rr,, of the parameter d. Then In is

consistent estimator of 0 if
(a) P(h-e)e)=QY616
O) P(lT"- 9l < e) = 0
(c) lim P(lT;-01 >e)=0ve )0

n-+ao

(d) lim P(14'-01 <e)=0ve)0
n_-*o

fn di r", x1, x2, --,.r,r, *us 'i vxq'-ss l-fli-ed 0 s ffi fssq'-dd t, fao r,r,0 e'
maHffgfrdq-dat ilds
(a) P(Tn-0 >e)=0 Ve>0
(b) P(IT"- dl < e) = 0
(c) lim P(14-Al >e)=0ve)0

n-+ao

(d) lim P(lf"-01 <e)=0Ve )0
n-+@

D S P'Pcr-[ (Mrtti)



19. The Neyman-Pearson lemma provides the best critical region for testing [!] null hypothesis
against [!l alternative hypothesis. Here
(a) [] = simple, [2] : simple (b) []: simple, [2] = composite
(c) [ ] = composite, [2] = simple (d) none of these
Neyman-Pearson lemma lll null hypothesis against Bl altemative hypothesis S ttg 6S
rs * giHffi D-rd dre'A
(a) tll =Hq66, t2): xqr{6, (b) tll =Fqrd6. t2} =tfrF,
(c) tll=iTfrFr,tz)=xqreo, (d) MfriiS6-fi

20. The likelihood ratio test is used for testing [!] null hypothesis against pl alternative
hypothesis. Here
(a) [] = simple or composite, [2] = sirnple or composite
(b) [] = simple, [2] = simple
(c) [l] = composite, [2] = composite
(d) none ofthese
[!l null hypothesis against [!t altemative hypothesis d srru ssf FH-DforJErd firfrtre t:
(a) tll = Fqril6 ff tft6, [2] = simple or composite
(b) [1] = xqrd-6, [2] = Hqrd6
(c) tl1=Hfusr,t2l:rfuz
(d) fuerdif€SAS6fr

21. For the validity of F-test in the analysis of variance, the following assumpdon iVare made:
(a) the observations are independent.
O) the parent population from which observations are taken is normal.
(c) the various heatrnent and environment effects are additive in nature.
(d) all ofthese
fii6' t ffiH6 f.ys r+est fr ?qs'sS. t6 f6'frrrn Hr6r€r E€€i'rf aelxt ua:
(a) ds Eird ud

O) du F6r+fuD{' fiTF Fi'is 6g dr} T6, EiTd t
(c) frfti6 fttlr-f Dr} Es'sd6 r4sr€ E-Er}rf fE Eqta uo
(d) fE-d H'a

22. lf Xp*;Np(F,Z), then /X follows, where ,4 is a mahix of rank q S p,
(a) Nr(Att,A>A) (b) No@p,AzC)
(c) Ne@tt,AEA) (d) Nq(Att,dEA)
ilao xrrr-Nr(t, t) fus ,ry ur-s-er -rer t ffe / q < p sdi e' lzfudn A
(a) No(Atr,A>A) O) No(Au,Azl)
(c) Ne(Ap,AzA) (d) Nq(Att,AzA)

23. In the case of simple random sampling without replacement, the probability of two
specified units in the population ofsize lV to be included in the sample of siz6 n is

n(n-1) n .. (n-1)(a) iffi &) : (c) ffi (d) noneof these

Eeur)1r + fu5', no.ec +JH trqfudr Fglr nra'o S rar+fr)flr ffr ilu6 nraro n feg sD+tt
Td6diffiFf.et*fs'-St:

n(n-l) n (n-1)(a) ffi (b) ; t"l ffi (d) tuf€d+S?ifi
Plper-II (Mrths) 6 I)



24. The stratified sampling is usuatly pncfored when the nature ofpoputation is

(a) heterogeneous O) hunogsrnrs (c) any type (d) none ofthese
g3f,r*e }1tt{dr d 3-dfr?frfrf,td A f,i ffi+fu,?fr fr{ffi A

(a) fdry* O) Fft-dlt (c) faF+sdt? (d) tuf€'n$F#

25. 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

ta-d )rrfufia €d e Frtifurrr rnirs e'ft;H.63 rdOl.s \t-$ ffi rnOna'f Hq.dd *rs
6'8' fud-rd t il*g studv variable lat} auxiliary variable fud-drg Hfotitiq a'
(a) fdEgrd O) rr6gx6t (c) ftad (d) ffif€+e$-fr

26. In a Latin Square Deeig with rn treatnents, the degrees of freedom of error sum of
squares for a fixed effet model is

(a) (m-t)(m-Z) O) (n-1) (c) (m-2) (d) noneofthese

m f€dts'6's ffr srffige6pargdgr' frs fr Ffud H'ss d -d-aht' t strdl'i fu
frry'degrees of freedom t
(a) (m-t)(m-z) O) (m-1) (c) (m-z) (d) ffif€€'a$Ffr

27. ln a 23- factorial design of experime,n! the number of heatrnents are

(a) 7 (b) 6 (") 5 (d) I
r{fr'dr * z3-edifihct rsc' €s, fu 6 ffur{' a
(a)7 0)6 (c)5 (d)8

2E. For a balanced incornplBte block design with parameters V , b,r. k,7, we have

(a) Vr=bk O) 1g-t)=r(lc-1)
(c) b>r (d) all ofthese

td',fu v,b,r.k,rrdp tra tr-JFs ry.lffd as'd 6irdr r5*, ir'3 io t:
(a) Vr=bk r O) 1V-1)=r(k-1)
(c) b>r (d) fE-dH€

29. If p; denote the reliebility of the ith compon€nt; i = !,2, -. ,a then the reliability of
parallel system is given by
(a) [IiLrPi o) 1-[L'(1-pi)
(c) [IiL,(t -pr) (d) L-l7l=*t
fla-o p1 , io'-s i = t2, ... ,n * nfuesr @e'a, 3i rlJta€d 11-cd S Ffu-dJ'

ff$atst:
(a) flt="pi (b) 1 - [Ii='(l - Pi)
(c) IliL.(1 - pi) (d) 1 - flilrPi

D 7 PrPer'II (Mrths)



30. Let S be a convex subset of the plang Z = c1x1* c2x2, V(4,xr,) Uounaa by tines in the
plane, Theq a linear function where c1 , c2 are scalanr, attains its optimum value at
(a) The origin only (b) any points (c) the vertices only (d) None ofthese
)td Ee uE6 Fg s fd-a g-is Bu-Flfd A i fd uB6 f€u au'qt 3rrr'-dr ff6n{' fumr tr fuo
brrdq as-s z = c1x1 + czx2, v(xr,xr,) e Sfwet Se*x 5 {nrJ ilde' a *E ct, cz

rduous:
(a) frecDds O) a$*figtcl ft-ildfi€' (d) ffif€'e$a-fi

31. Given a set of vectors {xtxz, ,,.,xr}, a linear combination x = 71x1+ 12x2 +
-,, 7r x* is called a convex combination ofthe given vectors if

(a) 7t,12, ... ,7x 2Oanafi]-;fl,=1
O) lt,lz, ... ,7* 20and'Zi=fLt+t
(c) vtf and EillL = |
(d) Noneofthese
kaot ? Ea fgl tD frz 1rr,rr, .-,x2 ], twfu ffi-*o
x = trrxr+ 12xz+ ..., i,, r;,ff3 de }433' u $=o ririlraaot$e.t **a
(a) Ltlz, ... ,1r 20annlijll1 =L
O) 1r,12, -. ,7* 20and.2i=11,+L
(c) vxf and lllfi1= 1

(d) tuf$'eetd-#

32. A queuing system M/G/thas
(a) a single channel (b) an ocponantial inter-anival time distuih*ion
(c) arbitrary service time distribution (d) all ofthese
fras.dl.l-€d Mlcltent
(a) frffis'ars' 1u) FdlhJdujsxxr€s
(c) Hrofri€rFrl'r€d (d) fsdHA

33. If n components, firnctioning independently, are connected in series, and if the idl
component has reliability Ri(t) then the reliability of the entire system R(t) is given by
(a) R(t) = P'19;1Pr(t) + .... + Ra(r)

O) R(t)=P'191.P2(t). .... .Rn(t)
(c) R(t) =Rr(t).Rz(t)+ R3(t).Rr(t)+ .... +Rn-1(t).Rn(t)
(d) R(t) = p'161-pz(t) + R3(t)-R+(t) + .... + Rn-1(t) - R"(t)
**o gfisd gr ffs rix d-de z *s k 6-* f€s g3 iB ua, fud i'h is + Efu€' Ri(r)
A 3i F.S R(r) Wrd S sfueg' t-dfi:
(a) R(t) = Ptls;*Pz(t) + .... + R"(t)
(b) R(t)=Rr(t).Rr(t). .... .Rn(t)
(c) R(t) =p'13;.p2(t)+ R3(t).Rn(t)+ .... +Rn-1(t).Rn(t)
(d) R(t) = R1(t)-R2(t) + R3(t)-R4(r) + ...: + Rn-l(r) - R"(r)

Prpcr-[ (Mrths) 8 D



Y. If A and B are two sets, then AvB = AnB if and only if
(a) AGB (b) BEA (c) A=B (d) A*B
i e ry3 s i fuds, fus evB =A^BfIrddDB frda

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

35. IfaN = {ar: x €N},thentheset2Nfl6Nis
(a) 2N O) 4N (c) 6N (d) l2N

i aN = {ax: x e N} fud lz zNnout :

(a) 2N (b) 4N (c) 6N (d) 12N

36. The number ofproper subsets of ttre sa {a y, z} is

(a)6 O)7 (c)8 (d)2
tz lx, y, zl ? Yes xa*a S ffi t:
(a)6 O)7 (c)8 (d)2

37. In a city, 30 percent of the population tavels by car and 45 percent travels by bus and 15

p€roent travels by both car and bus. The persons travelling by car or bus is

(a) 7s O) 45 (c) 30 (d) 60

tra FFdd fEg mplo ircffirr{t 6r'ir E}rrdr }ffi arS t l€ lsX da gz's'aB tsx a'-e

lrd dF tr EDrFdr, fd8 U{E-J #d ard fir fF g?r'ir rfrI a-€ or

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

3t. If A = { (r, y1 : } + f -- ZS7 and B = {(r, y1 : } + sf = l'{4} then AnB contains

(a) no point f O) 4 points (c) 2 points (d) 3 points

i e = { (a i : } + >}, = 25} }t{3 B = (a y) : i + e5? = l,t+} fdo AnB Fs Hr}rs ir6

(a) A8rf;ad# O) 4 xfrd (c) 2fia (d) 3Yfra

39. lf? < x < 3then

(a) (r-3)(r-2),<0 (b) (x-3)(x-2)>0
(c) !'-11 t o (d) (r - 3) > (r - 2)

(x-2)

i 2<x<3fas
(a) (r-3)(r-2)<0 O) (r-3)(r-2)>0
(c) ffiro (d) (x-3) > (x-z)

p 9 Prper'[ (Mrthr)



- 40. The equation lx + 4l = r has solution
(a) x=2 O) x=-2 (c) r=i4 (d) x=4
Hti-d-d6 lx + al = rerdu
(a) x=2 (b) x=-2 (c) x=-4 (d) x-_4

41. Which one of the following stat€inents is true ?
(a) The set ofnatural numbers is uncountable.
(b) The set ofrational numbers is countable.
(c) The set of irrational numbers is countable.
(d) The set ofreal numbers is countable.
t6 fufo,?F f€d' fd-trJ' dF6 F& t ?

(a) {e-d-$ riniha-€t e' fu ffidr F&A
(b) tfolqffi+1{r€tsfu ffist
(c) )flufdlq r+n*fir€t e'*z ffis t
(d) trmuffi+r,reterfu ffisA

42. Which one of the.following staternents is incorrect ?
(a) Every non-ernpty set ofreal numbers which is bounded above has infimum.
(b) Every non-empty set of real numbers which is bounded above has supremum.
(c) Pverl' non-empty set of real numbers has both supremum and infimurn if it is

bounded.
(d) The set of real numbers is an ordered complete field.
i6 fufuw H' fd-dJ' aF6 drmr t ?

(a) drr rltF6 r+frdr€t er 6T-Hrd fei gto arf€ t, infimum t
(b) itir h{Fa )+fur}f'ei g 6r-qr6fu i glId alf€ t suprernum t
(c) od )rfr6 rin{,rtr€t er 6r-u'?fi fu }dd EIfu a $ Supremum rrri hfimum # t
(d) b{ps ffqD{r€i e'fi-c k qrrto yec trs t r

43. Ifthe altitudes ofa tiangle are in A.p., then the sides ofthe triangle are in
(a) A.P. (b) c.P. (c) H.p. (d) none of these
}*d ffd fJ&E *)r{r ffiDf A.p. fsd u6 s' freE A,r{r yfr€' #
(a) A.P. (b) c.p. (c) H.p. (d) A* + F#

44. If in an infinite G.P., first term is equal to thrice the sum of all the remaining terms, th€Nr its
common ratio is

(a)I (b)i n I roli
*{d Fd hr*H c.p. ffr ufofi ffi E-s}?rr ffih{r e +J i tia qr€' i sors a s' FF
Er gr5:r ry6rrr3 t:
(a)r o); (c)| roti

Prpcr-U (Mrais) l0 D



45. The A.M., G.M. and H.fvl. between two positive numbers a and b are equal, then

(a) a:b O) ab=l (c) ab=2 (d) a+b:0
i qSB.11-d )+foh{'et a ry} t t sd09{r5 )fdkr A.M., c.M. }rfi H.M. Eitttit iI6 3r

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

46. If the roots of the equation x3 - LZxz * 39x - 28 - 0 are in A.P., then their common

difference is

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

**a rrfta-eax3 - lbz + 39x -28 = 0 e U6 A.p.f{s u6 3I qd6r sr sis' rr{-ro t :

(a) I (u) z (c) 3 (d) +3

47. Sum of n terms of the series Q + '/6 + VI6 + .'/32 + ... ". is

(a) # 0) ry (c) n(2n+r) (d) ry
^12+ 6+ r/16+ rE+ ......mfrdnrrngor$Dreis t
(a) # 1u) ry (c) n(2n+1) (d) ry

48. The series ELo(2x)" conver6ics if
(a) -r<x31 O) -i.r.)
(c) -2<x<2 (d) -|=r=i
u-S!Bo1zr;" fisr;-Sli i*d :

(a) -1 3x3L O) -).r.i
(c) -2<x<2 (d) -)=*=)

4s. rhe sequence . t,-i,t,-i,i,......t t"
(a) Convergent (b) Divergent (c) Oscillatory (d) Noneofthese

-s . t,-i,i,-i,i, .i. ... ' a

(a) a'sdufi O) tiaffitc) lrrlfu-d (d) ffitr+ii$a-tr

50. If I urrjs a positive tefm series and limr,-* [un1* > 1, then the series is :

(a) Divergent (b) Convergent (c) Oscillatory (d) none ofthese

*as Xu" lii{ rr6e}s ffi qH i rr3 lim,,-- tu"l* > 1 sr qx t :

(a) Divergent (b) Conv€rgent (c) Oscillatory (d) AS*F&
P tl PrPer-II (Mrth)



51. The series !f;=, Y,p ,1 converges uniformly for

(a) x>l O) x=l (c) r<l (d) all real values ofr
Xx Xtrff,r > 1 fudrrd fars-e't :

(a) x>l O) x=l (c) x<l (d) xix't)r{Fsf6

52. The term containing 13 in the expansion (r - 2y)7 is
(a) 3d 1b) 2rd (c) 4th (d) 5,h

(x - 2y)' e frIrs'd frs 13 <"& rre t:
(a) *,rS G) ga-fr (c) +* (d) rirs

53. Constant term in the expansion of 1r - f 10 is

(a) 3' (b) 4,h (c) 5rh (d) 6'h

(r - 1).o a f<rsro frs Hs'* u€ t
(a) Srfr O) S* (c) fir+ (d) *s

54. In Pascal's triangle, each row is bounded by
(a) I O) 2 (c) -l .(d) I

us*s'o drfcs t
(a) I (b) 2 (c) -l (d) .-2

55. The result 'Every infinite bounded set ofreal numbers has a limit point' is
(a) Binornial theorem O) Heine-Borel theorem
(c) Bolzano-Weiershass theorem (d) None of these

adtfrr ..,?{F6 }tfioret e ota ryfrH drf6J fu s *ns fig t" t
(a) Edt*r+rra5rd O) od6-id6gf,d
(c) EffirB- €u€F<rFEsd (d) ftu;rf€i.*Srtr

1

56. The function;r(r) = 2i is not continuous at

(a) 0 O) I (c) -l (d) anypornt

aoa /(r) = zi fu '3 fdiirs n-+ A

(a) 0 O) I (c) -l (d) eS*&
P.per-U (Mrthr) t2 D



57. The function f(r) = lt + 2l is not differentiable at

(a) x=2 O) x=4 (c) r= I (d) x =-l
mf(r) =lx+2lftt*xSd#A
(a) x=2 O) x=4 (c) r= I (d) x =-l

58. f (cos-'r* sin-lr)is

@): o)o (c)# (d)#
*a lcos-lr + sin-l*) t
(a)l olo (.)3 (d)#

59. lf x = t2 and y = zt$ei #! is equal to

(a)-i o)-* (c)* cti
fuq r = * w3 y = zt fca fies.ro t
(a) -i G) -* (c) *" (d) i

60. The derivative of 16 w.r.t. t3 is

(a) 6; o) 3l (c) 2i (d) ;
16 gt ld?b< w.r.t. 13 t
(a) 6f O) 3i (c) 2t (d) t

61. Rolle's theorem is appticable to the firnction /(r) = 3tin' in

(a) any closed interval O) lo,tl

(c) 1",:l (d) I-:':l
Rolle {.$3:d 66 f(F) = 3stnr Q1fu 69 &t ?

(a) e$+}s&,1frJsrs O) Io,trl

(c) l',:l (d) I-:,rl
D 13 PePerJI (Mrihr)



62. The function /(x) = :;t
(a) continuous in [0, 1] (b) uniformly continuous in [0, l]
(c) discontinuous in [0,1] (d) contin'ous brfr not'niformly mntinrnrs is [e l]
a66/(x) = 1]
(a) t0, ll fus ftniTd O) t0, U Fs FdFd ftniTd
(c) [0,1] Fs r?rfeird (d) t0, ll f<s fin+-d udg fudFd

63. The tangent to the curve 12 = 2y at the point (r, j) marce" *ith .x-axis an angle of
(a) 0" o) 45o (c) 30o (d) 60o

ffC (t,) '3 eao x2 = Zyi Frrox tq, x-axis a's fti& ffi e, dE EE &S a
(a) 0o (b) 45o (c) 30o (d) 60o

U. Minimum value of sinx for -i S x < lis

(a) 0 (b) I (c) -l (d) -+
-i = 

t < ;6* sinr Er ft$s=H gs i
(a) 0 O) I (c) -l (d) -+

65. A stone thrown vertically upward satisfies the equation s : gft - l6t . The time required to
reach the maximum height in seconds is

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

egtdfud dfu,?f ifeD{'Us-dd56 s= sot- rof t yea *oe, ir fun S r,rfqd-JH
gdd '3 rril€-€ EEt nffia Fe i+*E FH't r

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

6. The rate of change of the volume of a sphere w.r.t. its surface area when the radius is 2 cm-
is

(a) I (b) 2 (c) 3 (a) +
k nE e F-JFo i +JTd6 t w.r.t. ffi 

'r{flsr6f€s ufusdJ; S ss } frE lsg Er ndq_
frvrm zcm t :

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

Paper-II (Maths) t4 D



67. The function f (t) = cos r - 2pr is monotonically decreasing for

(a) p=i O) p>-) (c) p_=2- (d) P>2
ass /(x) J corr - zpr ffi 9u fss ura ffld' a, d
(a) ps; O) p>-; (c) p=2 (d) P22

68. If lim'-o ffi = 4 then the value ofp is

(a) 6 O) e (c) 12 (d) 4

i*o tim'-,offi = 4 A 
=rP 

e'Li6 a
(a) 6 O) e (c) rz (d) 4

69. f4 ax is equal to
" x aogx

(a) logr (b) logflogr] (c) togi (d) log[log(logx)]

l4 a, ss'a-st :' x togx

(a) logr O) log[logr] (c) loc; (4 los0og(logr)l

2

70. I cos x dx is equal to

-,
(a) o O) I (c) -l (d) 2

I cos x dx E-gqg t

-;
(a) 0 O) I (c) -l (d) 2

71. lim,,--ffi+ fi+ .......*-:J isequalto

(a) los? (b) 0 (c) I (d) 
'"c(1)um"--(;l;+,*+ """'* iJ roret

(a) los? O) 0 (c) I (d)

72. The area of the curve I + f = 2rt ;,

(a) ,ra' O) 2ra2 (c) 4n* (O l*t
ea-o l+l= Zare' tsd t :

't"l na' O) 2nt (c) 4na2 (d) L*'

be(;)
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73. For Riemann integrability, condition ofcontinuity is

(a) necessary O) sumci€nt

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

Riemann integrability tt$ f6iir€'* rest
(a) 4trS O) d'*
(c) f,gfroBSd (d) arqfddr f dr$

74. I] r^-' (l - y)n-r dr is convergent when

(a) m>0 (b) n>0 (c) m>en>0 (d) m> l,n>l

I] r^-' (1 - a)n-r dr d?qf+ t ;i+
(a) m>0 O) n>0 (c) m>Qn>O (d) m> l,n>l

75.. rf !:lfk)l dr isconversentthentheintegral li ff'o a, i"
(a) conditionally convergent O) uniformly convergent

(c) absolutely conv€rg€nt (d) divergent

ids ffG)ldr i?e!ru}?:i integral Ii f@> art
(a) Ff$vrtra?et{tr O) fudr<aie4+
(c) ftd'}u+se14 (O f*6ffi

76. Choose the incorrect statement :

(a) Every countable sa is kbesgue measurable.

(b) A function ofbounded variation is always continuous.

(c) Every continuous fimction is Lebesgue measurable.

(d) Every Riemann integrabl€ function is Lebesgue integrable.

srdf;rdt16gE:

(a) re6 fdEdndr fiz lrbesgue Hn-raAar a

(b) arfas s€n"€ er fu ffi olFt f6fu€ d"' t
(c) us fnirg a6r6 L€b€sgu€ Hni-e+dr a

(d) ilil Riemann integrable 6F6 I*bes$e Hale+dt il

PTer-tr (Mrihs) 16 D



77. Thetunction/(r,y) = lxl + lyl is
(a) discontinuous at thc origin.

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

(d) continuous but not differentiable at the origin.

w f(x,y) = lxl + lyli
(a) gsuS'3brftr,iyd O) g*r$'3fa*3efio
(c) g*rr+'3 ff8-rd rrr] f6y*6#s (d) $q-*'3 fui-f,s rnQ f6'*}etfl$ ir&

7t Which one of the following statements is incorrect ?

(a) Every metric space has a completion.

O) Every metric spaco is Hausdorff.

(c) The real line (with usual metric) is compac't

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

fumurrttf€'f{dJ'ds6il6st
(a) udeFfird f€Erd elfuEd3r A

O) adEF6fdtgsnausaoet
(c) vrrro tc' lnru er6ra a'o; ffoirs t
(d) ryrs t+ lrrn+ enflra a'ol f-$ iS t r

79. Choose the correct statemetrt :

(a) Every normed line4r space is connected.

O) Ev€ry finite dimensional normed linear space is compact.

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

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

rfiaraG
(a) itit Hrl'dd Aidq f€Erd rrnrs feg f€fu t
O) ud fr)rJ Drq'r+ a{.6q usDrt ffrrrs t
(c) Td eH0rd f€rgs rt-Fffi A{dq a
(d) fu*r'e as-6 grff farr S ryfa-&rcgr dr*t us t

t0. rt ld x dJ = lAllil then angle between d and 6 is
(a) 0o O) i t"l I <ol n

t ld x dl = ldllil f{s a }?{3 i ? gsfllara i"e t :

(a) 0o (b) i t"l !, {dl r
D 17 P.P€r'II (Mrtu)



81. Ifd,6,dareunit vectors zuch that d+ 6 + d = d then thevaluoofd.d + d.d+ d.d It
22az(a) ; o) -; (c) ; (d) -;

i d, i, e ffi taaa' aa firt d + E + d = d fao a. d + D. a + a. a e' $.ry t :

2 ^, 2 3 ,,, 3(a) ; (b) -; (c) ; (d) -;

82. The area of the parallelogram whose diagonals are given by the vectors
3i+ j -2iafi i- 3.1-+ 4[ is

(a) 1016 G) sy'3 (c) 3 (d) s

HH\r slEgHF !-rcao t ftH e f{r6 3i + i - zi bta t - 3i+ 4[t*d, g]rrd' fE3
aD as
(a) 1oV3 O) sV3 (c) 3 (d) s

83. rhevalueof d x (dx d) + dx (dx d) + dx (d x d) is
(a) zIa64 O) d (") f,aiq (d) 3tdiq
dx (6 xd) +6 x (dx d) + d x (d.xd) e' fro a
(a) ztd64 (b) d (") G64 (d) 31d64

84. The dimension of tle vector space R of all real numbers over the field e of rational
numbers is
(a) 0 (b) I (c) 2 (d) infinite
ufoltr rifu)r{r€r i t-ys q Srrg nrnu ffifi{r€t i +d-c-d fers.s n t Drq.H d6 :

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

85. If A is a square matrix such that A2 = A then lAl =
(a) 0orl O) 0 (") I (d) -lI a fda smrlorkr Md-dF t s' i a2= a fad H :
(a) 0 trl O) 0 (c) I (d) -l

86. Choose the correct statement :

(a) Every square mahix is invertible.
(b) The product of two non-zero matrix is always non-zero matrix.
(c) If a matrix A is symmetric as well as skew symmetric then A is a zero matrix.
(d) Rank ofa non-zero matrix can be zero.
rfrass ge
(a) ue sea'a'a}a|sax usz'*c ddrt
O) i Ao-fuq ilzfddn e' qraf€6 dlrr efd-fud 1=1u6s 3ie' t r

(c) i-{d k Meas e symmetric rrf3 skew symmehic t s' e f& frfi Mrdxt
(d) Fd;fd-fuc-d Md-dE gr sfiT fFff i r*e't r

Paper-II (Meths) lt D



87. Choose the correct statement :

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

(b) Every orthonormal set is linearly independent.

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

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

rfiae-agE:
(a) Td rqTfrH CraF<E fu-JE Fqq6 tuqiq frrs d 1'

O) ?ilorthonormal fie qtidq Enfud A

(c) Hermitian MrdF tiagen du )rtrrg T6

(d) k fissks rsrsHa eiftrl'orro gu t E€ eigen $o frss us t

88. The distance between the lines 3x + 4y = 9 and 6x + 8y = 15 ;,
6 ^, 3 3(a); O); (c); (d)s

]qr€i 3v1 4y = q ry3 ox + 8y : l5 fuu d-*o t
6 ^, 3 3(a); O); (c); (d)s

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

(a) y:5 O) y+s=o (c) x=5 (d) x:3
X-axis i HHrs,Bs ral3 (t,+) ry] (-2,q e +Jd ,iac €d tH'fr mfl-ces t:
(a) y:5 O) y+5=0 (c) x=5 (d) x=3

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

(a) 3 O) I (c) 2 (d)7
tat i +'f + 4x-7y+ t2 r0k intercept$ Y-axis $uofar t, rd'Tdt :

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

91. The number of tangents to the circle I + f - 8x - 6y +9 : 0 which pass through the point
(3, -2) is

(s)0 O)l (c)2 (d)4
if*sl+ f -e'-6y+oi0 d HlrdHa-ca qrd-d-Sodffifrffi, i fiig 1:,-21*
dltrfSlrrr d6, t :

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

D 19 PrPer-lI (Mrtb)



92. The straight line x * y = I touches the parabola y = 7- x2 if lisequalto
(a) 0 (b) I (c) -l (d) 2

ffit+r 1y = Iffi'y = x- x2 iirussae$?**strs'uot't
(a) 0 O) I (c) -r (d) 2

93. Sumofthefocal distancesofanelfipset'+ t' = t tt

(a) a Ol 5 (c) 8 (d) l0

6-a *s.aq t' + ! = r &* LiH gS)rd e, +r t
(a) 4 (b) s (c) 8 (d) l0

94. The eccentricity ofthe conicl- 2x - 4f : 0 is

3JF'61(a) ; (b) ; (c) ; (d) ;
AEq'd I - zx - 4f = od ndu-s' t

3 'E J< .- 1(a); o); (c); (d);

95. The distance of the point (3, 4, 5) from y-axis is

(a) 3 (b) s (c) .174 (O 4

fiig tl, n, 5) fr y-raasry i gfr a

(a) 3 (b) s (c) \E (d) 4

96. The angle between the lines x=l,y:2andy=-1,2=git
(a) 0o O) 30o (c) 60o (d) 90o

eqr€ir I= l,y=Znd l=-l,z=0 gdflp)tr6 *€ A
(a) 0o (b) 30o (c) 60o (d) 90o

97. A straight line which makes an angle of 60' with each of Y and Z-axis, inclines with
X-axis at an angle

,t ^, ta ft .,. 3rt(a) ; (b) ; (c) ; (o) i
k ffrS eu, firdS fr V u3 Z-axis 6rE 60" er +E E-d _'gS a, X-axis ?5er fu *€ 3
y*St r

1t ^, E rt .., 3ra(a) I (b) ; (c) ; (o) 7
Peper-II (Methr) 20 D



98. The angle between the planes 2r,- y + 7= $ a11l a + y + 2z:7 is

(a)+ o)i t"t; (d):
36 2-r - y + z = 6 WJ x + y + 2z = 7 edfi{b{r6 A'5 a :

(") ? 0) i t"t r (d):

99. The projection of the line joining the points (3, 4, 5) and (4, 6, 3) on the line joining the
poinb (-1,2,4) and (1,0 , 5) is

(a)i ol i (c)l rari
(-1,2,4, rrr3 (t, o, 5) q-errr d iE-S tu'gid (3,4, 5) )rr3 @6,3) fHgd'd +16 e'd
tCrEqdrt:

(a): o)! t"l j tor:

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

(a)" O); (c)+ (d):
' . l+iiamBlitudee'fg)loa

(a)" O): (c)+ (d):

l0l. The complex number z =.t+ iy satisfring lz+ l1= 1 1;"on

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

fz + lf : I { flsra a-cs €r$r tft nk z = x + iy }rft$e' }
(a) X-axis'J O), y-axis'J (c) d'd"d '3 (d) )i3rdrd rydrd '3

102. The inequality lz - 4l < lz -i2l represents the region given by

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

lz - 4l < lz - 21fi ?o+rrrsr trs tF ilrS A

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

103. AvalueofVi+y':iis
(a) o Ol rtr (c) i (d) -i
Vr+V_i erLr6A:

(a) 0 ol {z (c) r (d) -i
D 2l PaPer-It (Maths)



lM. If z = 1 + i, th€n the multiplicative inverse of I is

(a) t-t O) i t"l -; (O 2i

**s z= I +i A sr fea ] s area €u-a i
(a) 1- i (b) i t.l -; (O 2i

105. Ifone root of equation ix2 - 2(i+l)x + (2- t) = 0is 2 - i, then the other root is

(a) -i O) 2+i (c) , (d) 2-i
Flfl-d-d6 ixz - 2(i+1)r+ (2-i)= 0 erfr Ur,2-i ts'eFdrfrt t
(a) -i O) 2+i (c) t (a) 2-i

106. The value ofcos 53o cos37"-sin53o sin3Tois

(a) I (b) + (c) 0 (d) ,lz
cos 53o cos37o - sin53o sin37" er 1io t
(a) I Ol + (c) o (d) ,lZ

10?. If tanA = l and tan B = 1. then the value ofA + B is

(a)l 
"," 

(c)o (a):
i4g tanA = 1 rt3 tanB = 1 sr R+S g Lidt t :

(a)i ar" (c)o (d)I

108. If sina = sinf andcosa = cosf, then

(a) a=F O) a*p=0
(c) a=tp (d) a = Znr * p, where n is any integer

iao sina = sinf nr3 cosa = cosf i E

(a) a--B O) a.+P=o
(c) a=!F (d) a=Znr+P,ffin**rF*etl

109. Which one of the following functions is analytic ?

(a) sinz (b) z (c) lzl2 (d) xy + iy
t6 ftfcv{' ft€' fuas' eu'a ffira i t
(a) sin.z O) z (") lzl' (d) xy + iy
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flO. IfC is the contour lzl = l, then the valwof J" cosz dz is

(a) I O) 0 (c) 2fti (d) 2lrt

iatCcontourlzl =la3i Ir ro"" dzerfgi:
(a) I O) 0 (c) 2lr.t (d) 2n

lll. Residue of "ot" at z = 0 iszt
(a) 0 O) I (c) 2 (d) 3

2=e&jss3 |.-2
(a)0 O)l (c)2 (d)3

112. A function which is analytic and bounded in the whole complex plane rnust reduce to a
constant is

(a) Cauchytheorem O) Liouville's theorem

(c) Schwrz lernma (d) Open mapping theorem

fra asr i ffira t ry3 lreo ftz uta 616 farbJ A, r-d-# *s '3 fairs urae'
t )rfu-€teE t
(a) Cauchy theorem O) Liouville's theorem

(c) Schwarz lemma (d) Open mapping theorem

113. The total number of combination of n different things taken l, 2, 3, .... , n at a time is

(a) 2n O) 2"+l (c) 2"-l (d) znl
aD ds n €H-.Jr?rr ? ffi HIT sa arB t, z, 3, ...., n rt#, S iis ffuDfl a
(a) 2n O) /"+ | (c) 2" -1 (d) 2"-l

ll4. There are l0 true-false ques$ons. The number of ways in which they can be answered is 
' 

,ur-

(a) 2to O) ro (c) 20 (d) rd
l0 FS-trFJ {F6 d6 | ga6l e' g5d fi+e ff s.s fds' H' Fils t 9o ua

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

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

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

MoBILE Fae ks fiie rykd 16 gd6r ? fu-+-fr ftiB xse re't m ra? ua EH-d3 H€
F€d)lftrdzfa rd'3i"€ ?

(a) 20 O) 36 (c) 30 (d) e
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116. The number oflines drawn through 6 points lying on a circle is

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

e Ai glrd aS o fii-.e* qfr mnrr iltr€r fi-S)flr d8h{r ir6 ?

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

1 1 7. How many I 0 digit number can be writtur by using the digit I and 2 ?

(a) zto O) ro2 (c) lo (d) 20

'fra r 
rr3 2 er feg+{rg ddfeiilt ifuryt ftiB ro Lica iisd a-ce sr rat ao

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

118. The number ofways in which n distinct objects can be put into three different boxes iq

(a) 3n o) 3n (c) nr (d) 3n - I
n €H.-3'rr O €i6 €u- iH:ifu)2r f{s fti} 3-efd}?n 6'?5 urlaDa ir Forer A ?

(a) 3n (b) 3n (c) n3 (d) 3n- 1

119. .The factoring of any integer n into primes is unique apart from the order of tt" ptime
factors' is

(a) Prime number theorem (b) Frmdamental Theorem of arithmetic

(c) Fundamental theorem of algebra (d) Chinese rernainder theorem

brg.* qE6ri5 fr3-d-jE d f3; a ffi gd6 xfr-d n { rre.t ffrrr{r€t €a-6'fuitre t
(a) Primetrofirql-J O) drbserfrkfu3
(c) Dm-saee')ikfxqB (d) fififrnemainderfue

120. The number of primitive roots of I 3 are

(a)l O)2 (c)3 (d)4
13 erTsBrmdffit:
(a) t O) 2 ("1 3 (d) 4

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

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

l5x = 24 (mod 35)t integer iiry fr ffi t :

(a) 0 (b) I (c) 2 (d) 4
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122. Which one of the following is incorrect ?
(a) Every subgroup ofan abelian group is abelian
(b) Every cyclic group is abelian
(c) Every zubgroup ofa non-abelian group is non-abelian
(d) If every element ofa group is its own inverse then the group is abelian
t6 fgfcryr ftf fuas' aeo affii t ?

(a) fr Abelian FLrd e'gu Flro Abelian t
O) dld ii6'drd FHoAbelian t
(c) ird frd-Abelian E d er FLfd * ffs-ltetian t
(d) }cd trd Fuir s dtd #!re fsn-e'lrfnrer gu-c i ='fro x,roeUetan t

123. Which one of the following.is true ?
(a) A permutation is a ono-to-one function

O) The symmihic group g3 is cyclic
(c) A5 has 120 elements
(d) Every factor group ofnon-abelian group is non-abelian
t6 frfot f f€i' fild* e--dm A ?

(a) {H utd-rd-r6frd-+-ffi ar-a} 6y :-c$rsd F=}ro s3 ii.*fr a
(c) A,5 fus 120 i3 d6 (d) frs-abetan xro fr uo ts #a-Abetian t

lA.Thesetofintegerswithoperation'*'definedbya*b=a+b+lisgiventobeagroup.
The identity of this group is
(a) 0 O) I (c) -l (d) None of these
a + b = a + b + I €?r{rdr frdq-dJ fr3 integers er fu ff6r S fdfu}rtt .*' t, Ea Rt!-o }
frn nW e? rfd-s"d-A ;

(a) 0 O) I (c) -l (d) ffif€+AA6-S'

125. A Sylow 3-subgroup of a group of order I 2 has order
(a) 4 b) 2 (c) 12 (d) 3

fr x-ro frr+ qx 12 A t k S/ow 3-$u H-xa A re$u itrfr t
(a) a (t) z (c) 12 (d) 3

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

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

t6 frfo)?{r ffi' fTdJ' aF J t ?

(a) sc$s s e **+ 2 {a isomorphism uo

O) HHr6 ffi ftr 
"'E 

iS A i fiIrs rud isomorphism ir6
(c) dil isomorphism,. homomorphism i
(d) trd +ffi E.lrd fu OP-d6 FLtd 11-$ isomorphic i r*e ?
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127. In the ring of integers, every ideal is

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

k htegers a O? f{d oo rare-<x t :

(a) g-rH O) )rfua-rH (c) tfti (d) ffif{€'*E?6:tr

128. Which one of the following is true ?

(a) Every finite integral domain is a field.

O) 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.

tofun*rf H'fu0-:'r$t t

(a) Td filrs Intecral Li6 f+d trd A

(b) fa rlt e' dre# fre-d t # fr
(c) k U1iu,i-c-sx g6 fr Euclidean f.ry t
(d) d-d ftdtrd e-J U6 fd Euclidean L{u t t

129. 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 the field of real numbers.

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

+6 fs'fuh{t f{S fd-trJ'dt6-J } ?

(a) ffr FtlfJ 8-Jd e firs Ed er calois ELrd ffi Abelian il
O) ufdfiH )ifiiD{r€i ? t-rs fus l-z e' uracfidr t
(c) yd6s ffufrgi e trd fgs r Algebraic t
(d) nrnu ffoilrre e E-Jdfss n rrffio t

130. The set Q ofrational numbers with usual topologSi is

(a) Compact O) Complete

(c) Connected (d) Totally disconnected

,11rg topolory a'o ufurlA ffifl{r€t er e ftZ t
(a) fEu O) yd6

(c) tr'fuJ (d) lrddEuf€s)?o+'irJ
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131. Every Tt - space is

(a) regular

(c) completely regular

dd T3- fuHsB a

(a) ffi3s
(c) ycsgufiufuiro

fti6.rHdx+a-cs S+
(a) (2,2)

(a) e-x

(a) #* #=o
(c) fi+2ff+fl=o

normal

completely normal

o) )r{rH

(d) ttd6gufYshrH

(b)

(d)

The order and degree of the difrerential equation $ +

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

(a) eranx

P.I. of the differential equalion S + H* y -- "-' i"
(a) e-x O) r -e-' (c) 3e-x

fti;.JHaFln*ds #*#* y=e-x erP.La

i6; -s-r ' (c) 3e-'

(a) #* H--o I

(c) fr+2fi+fi=o
o) #* #--o
(d) fi+ ft+fi--o

(b) #* #=,
(d) ft+ fr+fr=o

(d) l"-'

(d) i,-,

gd ti6.Jxa Ftfi-dt.6 trFS e Ftn-{d6 ? o,-t,-t ao,

D

fffi=or
(d) (r,3)

f/'* (#)' = o er qH rr3 ffi t:
(b) (3,2) (c) (2,3) (d)

133. The integrating factor of the differential equation (1 + x\fr+ y =

(a) e'a\x O) ,tan-r x (c) e-tanx (d)

frir.JlJa Ft{|ft-6 (1 + x\fl+ y = tan-r x $ i=s e'o'5r t

135. The differential equation wliose auxiliary equation has the roots 0, -1, -l is

O) ,tan'L x (c) e- ta\ x (d) tan ,

(1,3)

tan-1 r is

tan t
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136. The complete solution of the partial differential equation J-p + Jq=t is

(a) z=ax+y O) z--ayIb
(d) z =x*!-2(c) z = ax+(l-,,1a) y+c

xfrdl*6rs){dmi-a-+a nfi+ Jd=t s Scaiiut:
(a) z=afi*! (b) 2=aY*b

(c) z=ax+(t-,'!fi?Y+c (d) z=x+Y

137. The partial differential eqr,ation ff = c' # r"pr"r*ts

(a) One-dimensional heat flow equation (b) Wave equation

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

. (a) trd )?l'q'fr 3rv fsrfi fiiq O) 36dr F}ft{fd

(c) i-Drq'fr 3ru ffi fiiq (d) Laplace Hlfrtrsa

138. The order of convergorce of Newton-Raphson method is

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

Newton-Raphson ltr56 ? u-ggq rg$s t :

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

139. A2 ex is equal to

(a) (e - l)ex (b) (e - t)zex (c') (e - t)e-x (d) (e - 11zr-x

A2 e' agE-q i
(a) (e-t)ex O) (e-1)2er (c) (e-l)e-x (d) (e-112"-'

140. A necessary condition for t = II"@,y,y') dxtobemextremum is

(a) H-*(#)=o o) X-*CI)=o
(c) X- it(#)=o (d) #- * (#) = o

I -- I:'@,y,y') dx i a'rfo*sH te d 4cfr rc il
(a) X-*e)=, '(b) #-*(#)=o
(c) X- *(#)=, (d) X- h({)=o
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. l4l. Geodesics on a plane are

(a) circles (b) shaight lines (c) cycloids (d) catenary
4:-- -.:- A- 

- ^tco{ qot6 tjqo (J€ooeslctt od :

(a) *e O) fiidbtr tq.e' (c) itildrd'd (d) fard aq s*s

142. The integral equation y(x)= F(x)+ 1!iX(x,t)y(t)dt is catled Volterra integral
equation if
(a) a andb 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

Integ:af F)fr*d6 y(x) = F(x) + t f xQ,t)y(t) dt d Volterra inteeral Flfr66d frfl
ee'n ir*d
(a) arrr3urysfusus (b) anrStxfussa
(c) arfuo?r*urarnfust (d) attbfrddt

143. Shodest curve joining two fixed points is

(a) a cycloid O) staight line

(c) cat€nary (d) cardiode

; Fkd fiigdt d i-sa e.s" ip i ia da-o t :

(a) kiiffdqw .(b) mftfu'
(c) )+dt6rdrg (d) cardiode

144. lf 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 (b) cycloid (c) cardioide (d) circle

l-a-d ffd a-e El-.F D{'EGIF6 6rn; Ffrd ftrnf A )ttt B d l-{-* |€? T'-"" €.*o 'i eae'
?, n ixg i-d a, dF3 *rco v i a * s fd HH' ufc +dic t' ied ?

(a) fifi au' O) Em (c) cardioide (d) ulir

145. The number ofdegrees of fie$om ofa rigid body moving freely in space is

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

vffi ft*s E:trd {}rs & at-d €r3 * ffi A ffi*nr t :

(a)2 O)3 (c)4 (d)6
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146. The number of generalized co-ordinates required to describe the motion of a rigid body
with one of its point fixed is

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

traHfuo fii-€ 6rs sga tD fEa sns *J A sE d dF€ €E co-ordinates + ffi t
(a) O) 4 (c) 3 (d) 6

147. The conjunction oftwo statements p and g is true if
(a) p is true (b) q is rue (c) both (a) and (b) (d) neither (a) nor (b)

t aa-a'p rr3 qe'fu u-ors t i-*e
(a) prfra O) 4FS1 (c) <alnrloli* (O 6r(a)Dd6r0)

l4t. If the statements p and q are defined as p: the integer a is odd and q: the integer n2 is
oddthenp+qis
(a) false O) tru€

(c) sometime tnre and somdime false (d) none of these

*{d aq6i p fr q ?i uFdg'rs *J'Fe'1, p:integerzzE A nr3 q:integern2zia
t,fuop+qt
(a) itr6:r O) rS
(c) a? ars-s bA da F& (d) ffi f{i'*S e;-#

149. Given that (p v q) n (- p v- d is false, then the truth values ofp and g are

(a) both false O) both tnre

(c) either both tue or both false (d) none ofthese

(p vq) n (- pv- q) dFrJ t, s'p l?fJ q t Ffi Lftr u6

(a) f?aro-s (b) i+Ffi
(c) mitamsili+F$ (d) ffif€fASFfr

150. The proposition defined by p n (- p v g) is
(a) a tautology (b) a contadiction
(c) logically equival ortt to p Aq (d) none ofthese
p 
^(- 

p v q) grrrdr UME-J {rB'€ t
(a) &tautology O) ffifEAurB'E
(c) pnqi-€afdBrd'sd (d) ffif$'**rfi
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