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

. n?- 2 n n? z ~1
@ TFadTZ 0 Fad @ Tad™Z @ Tand I
ufadint n gEIst Afterret & wing »i3 fdazr ?r

2_ 2 n? -
(a) %-l-and-— ) "121 and I-l-:—l () %land "1;1 (d) 1:1 and 22—1
2.  The sum of absolute deviation about median is

(a) greatest (b) least (c) zero (d) none of these
Hftmiar 3 &2 yds feoser o7 g 3
(a) wiftasH ® f8ssH () fAee d) Tfegst Y It &t

3. If 10 is the mean of a set of 7 observations and 5 is the mean of another set of 3
observations then the mean of these two sets, taking together, is

(@ 15 (b) 10 (c) 85 @ 75

ﬁaa'?aaar%f‘eaﬁzé’rmna10%@3&%%%%%@%5%?@%
& fedfantt niAz gt

(@ 15 ®) 10 © 85 @ 75
4.  Ifthe events S and T have equal probabilities and are independent with P(SNT)=p>0
then P(5) is

@ o ®) p? © p (d) none of these

ﬁaa;ﬁzsm% TWWW%»@P(SnT) p>0mnsaaaa feg
P(s) |

@ P ®) p? ©r @ fegst R =t &t

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

(a) exhaustive (b) mutually exclusive
(c) both (a) and (b) ~ (d) neither (a) nor (b)
o Farae U FHeE W, iz (1,23456)T A d

(@) fenfys () vIRE fodad

© @3 @p)R | @ (@35 (b)
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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 ﬂlpped once. If it falls head the game starts with the throwing of die A and if
it falls tail die B is to be used first. The probability of getting a red face at any throw of any
die is

1 . 1 1 -
@ 3 by = © = (d) none of these

3 4
UHT A 2 T &% mi3 © {2 iy 95 7efa uR B © € @ ni3 99 R iy g8, Fx fifd
& g =9 ffowr wier 3 F59 for ¥ mi8Tr ¥ 3 A U HeF &% 8% BY Jef 9,
ﬁaa&ﬂ%éﬁ»@?%?WBuﬁwWﬂwm ﬁﬁérwﬁaﬂzz’%wﬂu
»F@E@rﬂg'aw%r '

1

@ > ®)

Wi

(© i— @) feost 55 &t st

. IfPAUB)=2P(A NiB) =2and P() = then cvents A and B are

(a) independent . ' (b) mutually equusive

(c) exhaustive | (d) none of these

33 P(AUB) =5 P(ANB) =3and P(A) = 3, fea eRC AmS B T5
(a) B3I\ o (b)) USRS feRe®

(c) fenfys | @ feost & & adt

- If(AUB)—— P(ANE)=-,and P(A)—-thenP(A/B) 1sequalt0

(a) 1.00 ®) 0 25 ¢y 075 (dy 050
AT (AUB)=2,P(ANB) =3, and P(A) =, L feq P(A/p) TTER Y
@ 1.00 ® o. 25 © o 7 @ 0.50

Let X and Y be two random variables with the followmg joint pdf

c2x+¥)0<x<1,0<y<2
fey) —{ 0; otherwise

Then the value of constant ¢ is ]
(a) % (b) i (e} -:- (d) none of these

s &8 X »i3 Y I8t K joint pdfaﬁea-a'néaﬁ%awsaa

c(2x+y)0<x<10<y<2
f&y) “[ 0; - otherwise
Haréhﬁace*a?s%r: |
@ 3 ® 5 © 3 (@ feae RS 3 53
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10.

11.

12,

13.

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

‘ x+y'x 0123andy 01,2
PX=xy=y)={.30

0; otherwise
then P(X+Y =4) is _ | |
(a) % ' (b) % - (©) -115 - (d) none ofthese
%weafxm% Y & joint pdfﬁ

z 3',;" ; x=01,23 andy = 0,12

PX=xY=y)= '

0; otherwise
fesPx+y=4 3
@ 3 ® : © 1 (@) fogst g et ot
The function ¢(t) is a characteristic function of a random variable if
(@ ¢0)=1 , ®) ¢(t) =¢(-0)
(c) ¢(¢t) is continuous (d) all of these

| =5 ¢ (t) R Bt 59 o feRmal 5 3

(@ ¢0)=1 _ b)) ¢() = ¢(-1t)
© o) fadzad () feomd

A sequence of random variables X;,  X,, ... , Xp, ... is said to converge in probability to a

- constant A if for any € > 0, we have

(a) I!l_f:lm P(IX,-Al<e)=0 7 (b) ,!!.'Pm P('Xn —A| <¢€) = 1
(c) lzi_r;ﬂmP(X,,—A<¢:‘)=0 () Iim PX,~A<e)=1

T3edE wet & Rt X, Xy, ., X, ﬁaﬂafe"rmaAEéTprobablhtyﬁBé?as'
et ot Frdelt g R e > 0, Hf%aa%

@ lim P(iX,~ Al <€) =0 ®) lim P(1X, Al <€) =1
(c) JEIEOP(X,,—A<6)=0 (@ Iim PX,-A<e)=1

If X is a random variable with mean g and variance o2, then for any positive number k, the

Chebychev’s inequality is glven by

@ P(X-pl2ko) <3 ®) PUX-ul2ko) =

() P(X-pul<ko)< < — (d) none of these

Hag MRS u b@’f??:?fa xmﬁi’aﬁaas’taaa% arkai‘aﬁréfum»ﬁk et
Chebychev’s inequality St argt :

@ PUX-pl2ko)< ®) P(X—pl2kao) 2
© PUX~-plsko)< @) feost &5 agt st
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l4l

18.

16.

17.

18.

A sequence {X,} is saich to be a Markov Chain if forall ipi; i . ins1 €ET& VY
@ PlXn=inst/Xo=lo Xy =y, o Xn= in} = PlXpis =inss / Xn = in]
®)  P{Xps = insaf/ Xo =g Xy =iy, e Xn = in] = P[Xnss = insa]

© PlXnss =t/ Xo=ioXy =iy, e Xp = in] = P[Xp = in]

(d) None of these

fé =3t {X,} Markov Chain FTt 3 NG A Qgiyis .. in+s €1& VR BT
(a) P[Xnﬂ =/ Xo=le, X1 =8, . X = [n] PlXps1 =ins1 / Xn = in)
(b) P[Xn+1 = ins1/ Xo = io, X, = i1 v X = in] =P[Xp41 = in+1] : |

(©) PlXpsy1=ipa/ Xo=igX1 =1y, . Xy = in] = P[X, = in]

@) feont &9 et &t

The coefficient of dispersion of Poisson distribution with mean 4 is
@ 3 ® ;3 © 4 @ 2
WiR3 4 &% Poisson distribution ' feREUE ¥ IFR J:

1 1

(@ = G RE © 4 () 2

4 2 -
The mean and variance of Chi-square distribution with n degrees of freedom are

respectively
(a) 2nandn (b) n?andVn n () Vnandn? (d) nand2n
n degrees of freedom &% Chi-square ¥5 & WAZ ni3 feosE 96 IHET

(@) 2nm3n (b) n2nm3yn () VnnEn? (d nn32n

For a normal dlstnbut:lon the area to the right hand side of the pomt x, is 0.6 and to left

hand side of the point.x5 is 0.7, then we have

@ x >x b)) x,<x; (&) x=Xx; (d) none of these
féanmaaesa&&ﬁ?xl%ﬁﬁurﬁ@mw?rm%mxzuﬁwﬁé&sa—ﬁ%mBT
A3 &% 9

@ X% >x b) % <x, () % =x (@) foos &9 ot &t

Let T,, be an estimator, based on a sample X;, Xz, ... , Xy, Of the parameter 6. Then T,, is
consistent estimator of @ if :

(a P(T,—-0>¢€)=0Vve>0

®) P(T,-6l<€e)=0

(c) lim P(IT,— 0] >€)=0Ve>0

d) hm P(T, -6l <€)=0ve>0

ﬁaa@?‘n, Xys Xz e s Xp, AUG ‘3 miurg3 Yanites 0 & ¥ fsoua 3, 69 T, 0 &
oz Afag faquga I A -

@ P(T,-8>€)=0Ve>0

®b) P(T,—-61<e)=0

©) ]!i_rpmp(lr,.—e|>e)=0vts>0

(d) lim P(|T,—0l<e)=0Vve>0
l.l-NO
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19.

20.

21.

22.

23.

The Neyman-Pearson lemma provides the best critical region for testing [1} null hypothesis
against [2] alternative hypothesis. Here .

(a) [1]=simple, [2} =simple (b) [1]=simple, [2} = composite

(¢} [1]=composite, [2} = simple (d) none of these _

Neyman-Pearson lemma [1] null hypothesis against [2] alternative hypothesis & /9 &&t
A8 3 §3H fomdned) 839 dae 9 :

(@ [1]=rRUds, [2} = ATTS, () [1]=HUTG?5,[2}=FI1“28
() [1]=7afes, [2} = AUas, - @) foows f&T & st

The likelihood ratio test is used for testing [1] null hypothesis against 2] alternative
hypothesis. Here
(a) [1] = simple or composite, [2] = simple or composite

(b) [1]=simple, [2] = simple

(c}) [1] =composite, [2] = composite

(d) - norie of these

[1] null hypothesis against [2] alternative hypothesis € 778 &=f AH-nigu3x fadtug 3
(@) [1]=ruds At Afes, [2] = simple or composite

(b) [1]=rRUds,[2]=HU95

(¢) [1]=nfes, [2]=nafse

@) feost f&9° =t &t

For the vﬁlldlty of F-test in the analysis of variance, the following assuniption is/are made:

(a) the observations are independent. .

(b)  the parent population from which observations are taken is normal.
(c) the various treatment and environment effects are additive in nature.
d) all of these

¢ ferdns 9 F-test ©F QU3 &2, I it viszret gameingt oot I%:
(a) P33T T |
(b) ¥ AsKfenr iR RS e &2 a8 I5, AS39 9
© kﬁzmn@mmmweﬁaaﬁ

(@) fegmrs

If Xy ~Np (1, T), then AX follows, where A is a matrix of rank q=p,

(a) Np(Ap, A'EA') _ (b) N, (Ay, A.EA')

() N,(Ap,AZA) (d) N,(Au,AZA)

AT Xpu1~Np, (11, Z) feT AX vz ager i@ A q < p Ton © Hefaam 9
& N4, 4ZA) ()  Ny(Au,AZA)

© N,(Ap,AZA) (d) N, (Au,ATA)

In the case of simple random sampling without replacement, the probability of two

specified units in the population of size N to be included in the sample of size n is
n(n—1) (n-1)

(a) N1 | (b) % (c) oy (d) none of these
g™ 3 fagr, WmmﬁgNmﬁmﬁHmmnﬁﬂm
J95 @ @ fehR det O Agwdt 9

n(n—l)

@ s ®) () o ) fegst fo St ot

(N—1)

z|=
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24.

25.

26.

27,

28.

29.

The stratified sampling is usually preferred when the nature of population is

(a) heterogeneous (b) homogenous (c) any type (d) none of these

Tarrde Rufdar 3 3ovto it At 3 72 medfimr & yfeest 3
(a) fEa3ysa ®) © foRdt3gte (@) foost & g &t

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) zero (d) noneofthese

AT nifttis 99 € AeRftrr miFs © 85Ha3 nisurs YISt fearet nigHsa 3 AUGs MRS
&% feu39 3 AT study variable »2 auxiliary variable fegarg rfardga 3:

(a) foz=ra () IR (c) fred (d) feost f&5° a=t adt

In a Latin Square Design with m treatments, the degrees of freedom of error sum of
squares for a fixed effect model is

@ (mM-1)m-2)®) (m-1) (<) (m—-2) (d) none of these ‘
mmm%mwm%wmmwmewéw
Thft degrees of freedom I

@ (m-1Dm-2) ) (m-1) (© m-2) @ foart 95 o el
In a 23— factorial design of experiment, the number of treatments are
@ 7 (®) 6 © 5 @ 8
Yo &t 23— Eadtors Jua f¥g, feearat & Aftmr 9
@ 7 ® 6 © 5 d) 8
For a balanced incomplete block design with parameters V, b, 7.k, 4, we have
(8) Vr=bk ® AV-1=rk-1)
(c) b=2r (d) all of these
Yaniteat v, b,r. k, A, 575 T Hghe nwiyds Bl 996 oE, A3 o O
(a) Vr=bk ; , ®d AV-1)= r(k 1)
(¢ b=r (d fearAs
"If p; denote the reliability of the i component; i = 1,2, .. ,n then the reliability of
parallel system is given by :
@ [ip ®) 1-T1(1-p)
() [M=(1—-p) @ 1-Tkm

Had p, 733 i=12, .. nérnfaagfeaw@??r wmwé’rnfaa?
fedt ot O
CYR | Y ' () 1-[l=.(1-p)

© MNQ-p) - @ 1-Tl=p
7 Paper-11 (Maths)



30.

31

32.

33.

Let S be a convex subset of the plane, z = ¢;x; + ;% V(xy, %3 ) bounded by lines in the
plane. Then, a linear function where ¢, , ¢, are scalars, attains its optimum value at

(a) Theoriginonly (b) anypoints (c) the vertices only (d) None of these

Hs ®8 uds fég § fa @38 Qu-myo 3 ¥ fa uBs & Juet onmar Sfonr famr 31 feg
AU BB 2 =11 + X, V(xpxmp) ESTERT G B YB /TIF ¢, ¢,
FA®d 5. ,

(a) fhae nidgs (®) ife"ré’rfﬁg(c) freefie () feost T gt &t

Given a set of vectors{x;,x;, ..,xx}, a linear combination x = A;x, + A,x, +
wey  Ag Xy is called a convex combination of the given vectors if

(@ Apd;, .. A 20and 3¥*2, =1

®) AL, .. LA, 20and XA #1

(©) VA7 and Xizk2,=1

(d) None of these

et @ f¥a 83 98 Me {1y, %y, ..., x, ), SHU AGAS

x= X+ 0+ . A x 83 T 2ges v €35 AvEs S99 T I Sa9
@ Ay, .. LA 20and Tika =1

b) A,4;, .. A 20and T2, 1.

() VA7 and 3iZka; =1

(@) feost &Y aet &It

A queuing system M/G/1has = '
. (a) asingle channel - (b) an exponential inter-arrival time distribution
(c) arbitrary service time distribution (d) all of these |
ffa a=zra YTt M/G/1T 2 |
(a) & feafaer Iazr | b)) Farnzgudomiss
(c) FSH RS ANF <8 (dy fegmq

If n components, functioning independently, are connected in series, and if the i

component has reliability R;(t) then the reliability of the entire system R(t) is given by
(@ R@)=R,@®)+R(D+ ... +R, (D

®) R =Ry(0).Ro(8). .. -Rat)

(© R@) =Ry (O)-R(t) + R3(t).Ry() + ... +Rp_1(t).R,(t)

(@  R(@®) =R ()—R(t) + Rs(t)—Ry(t) + ... + Rpy(t) — Ru(t)

Hag ASHST gy 99 a4 92 n I3 foa o3t (9 93 38 w5, ﬁaa;"’s‘zﬁnfaas*m(t)
J 3t At R(t) Yyt < Afagsr 3397

(@ R@® =R (4R, () + ... +R, (D)

® R =R, (©).Ry(®). ... .Ry(D)

(c) R@)=Ry(t).Ry(t) + R3(t).R, () + ... +R,_1(t).R,(D)

(d)  R(®) =Ri()-Rz(t) + Ra(t)—Re() + ... + Rp1(£) — Rp(t)

Paper-11 (Maths) 8 ‘ ‘ b



35.

36.

37.

38.

39.

If A and B are two sets, then AUB = ANB if and only if
() AGB ®) BSA () A=B  (d A#B

A A3 BT e 35, feg AUB = AnB fige »R fhee

(@ AcCB ®) BESA () A=B @ A=#B

IfaN = {ax: x € N}, then the set 2NN6N is .
(@ 2N (b) 4N (c) 6N (d 12N

FaN = {ax: x €N} feg A2 2NN6N T :
(8@ 2N (b) 4N (c) 6N . @ IN

The number of proper subseis of the set {x,y, z} is |
(@ 6 ® 7 (c) 8 @ 2

#z {x,y, z} ® Y95 Aaret & faedt O
(@ 6 ®» 7  (© 8 @ 2

In a city, 30 percent of the population travels by car and 45 percent travels by bus and 15
percent travels by both car and bus. The persons travelling by car or bus is

(@ 75 ~ (b) 45 © 30 d 60
ﬁanﬁafeaso%mfuwmmmaaaﬁ%n@%%ﬂﬂmm%w%
n3 897 95" AT, ﬁ%qﬁﬂammwﬂﬂwmaﬁ%aﬁ

(a 75 () 45 ) 30 d 60

IfA={(xy): ¥+ =25} and B= {(x, y) : ¥ + 9 = 144} then ANB contains

(a) no point i (b) 4points (c) 2points (d) 3 points
ﬁA'=;{(x,y):x’+ﬁ=25}m§B={(x,y):xz+9f=144}1%aAnB1%amaa ,

@ T () 4nE (@ 29 @ 3=

If2 < x < 3then

(@ @-3)(x-2)<0 b x-3)x-2)>0
©) %}3>o | @ -3 > (x-2)
d2<x<3fea '

@ (x-3)(x-2)<0 ® (x-3)x-2)>0
@ 259 @ x-3)>x-2)

(x-2) ,
9 , Paper-II (Maths)



40.

41.

42.

43.

44,

The equation |[x + 4| = x has solution

@ x=2 b x=-2 (@ x=-4 @ x =4
AHISTS |x + 4] = x T 3B | |
@ x =2 ® x=-2 () x=-4 @ x=4

Which one of the following statements is true ?
(a) The set of natural numbers is uncountable.
(b) The set of rational numbers is countable.
(c) The set of irrational numbers is countable.
(d) The set of real numbers is countable.

3z htmtt fog* faozr qus Adt 3 2

(@) QoIS Bfanret T e ety &t 9
(b) uform Afinret o Hz faesits 3
(¢) wufaRa Aftmret T e fozsis 3
(d) »F® Aftsret o Be fo=arts O

Which one of the following statements is incorrect ?

- (a)  Every non-empty set of real numbers which is bounded above has infimum.

(b) Every non-empty set of real numbers which is bounded above has supremum.

(c) Every non-empty set of real numbers has both supremum and infimum if it is
bounded.

(d) The set of real numbers is an ordered complete field.

Jo et fed oo as a3 3 ¢
(a) T9 S Aftmret & &T-udt fe 7 Qus aifsz D, infimum 3

(b) T3 A A2t o sr-uret Wz | Gus afs3 I supremum 3

© WWW?W—M%%W%?Supremumﬂ%mﬁmum@ﬁi‘a
(d) niF® Hfunret o Ke g it yas 839 9 |

If the altitudes of a triangle are in A.P., then the sides of the triangle are in

(a) AP b) G.P. (c) H.P. (d) none of these
vog & f3dz it Gordhmt A P. feg g5 3t f3d= It gt 05
(a) A.P. (b) G.P. (c) H.P.  (d) I FHadt

If in an infinite G.P., first term is equal to thrice the sum of all the remaining terms, then its
comion ratio is ‘

1 1 1
(@. 1 O © 3 @ 7

Agg & niFty G.P. ﬁauﬁwﬁ@aﬁmﬁméﬂs%ﬁaw%maaﬁﬂ
T AT niguTe I

1
@ 1 ® 3 © 3 @

o+ fr—
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45.

46.

47.

48.

49.

50.

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

‘(a) a=b ) ab=1 (c) ab=2 (d at+b=0
T Us3HA Hitmet a mi3 b 2 T »Eod AM., G.M'.m_-:‘s'H.M.aaraaa?;a*
(@ a=b (b) ab=1 () ab=2 (d a+b=0

If the roots of the equatlon x - 12x + 39x — 28 = 0 are in A.P., then their common
dlf’ference is

(@ 1 () 2 ) 3 d) 3
A e X3 - 12x% + 39x— 28 =0 2 y& AP.fE T St Qus T AT IS T
(@ 1 ®) 2 € 3 @ 3
Sum of etenns of the series V2 + VB + vi8+ V32 + ....is
n’ n{n+1) n{n+1)
@ = 0 2 @ mEe+1) @ TF
VZ+ VB4 VIB+ V32 + ... B3 Enff n Bt T ¥ 9
® ® X (g @+ @ F

‘The series  Yin-o(2x)™ converges if

(@ -1<x=<1 | (b) —-%<x<%
© -2<x<2 @ -3<xs3
R 5o (2x)" Frmetd A |

‘@ -1<x<1 b) -3 <x =
© -2<x<2 @ -isxsi

11 .
The sequence < 1,— ,%, g e 18

(a) Convergent (]b) Divergent (¢) Oscillatory (d) None ofthese
, 1°1 '
‘&Ea- < 1! - E ) ;: Y : ' F “> a-

@ JTwdt | @) fEferst ) wmEf @ feoet & & wdt
If Yu,jsa positive term series and  lim,, [un]n > 1, then the series is :
(a) Divergent () Convergent (¢) Oscillatory (d) none of these

399 T, ﬁam@aﬁsp{%n@limn_m[unﬁ>13*w3:

(a) Divergent (b) Convergent (c¢) Oscillatory (@) & &It
| | 1 Paper-1I (Maths)



51.

52.

53.

55.

56.

The series Y>> sinnx p > 1-converges uniformly for

n=1 nP
(a x>1 b x=1 (0 x<I (d) all real values of x
R Tiey T, p > 1 fearr fsmser 3 |
(@ x>1 ® =x=1 © =x<1. @ xTAI NS ES

The term containing x3 in the expansion (x — 2y) is :
(@ 3" ® 2 (9 4" @ s*

(x—2y) e femza 9 x3 TH W -
(@) St ®) TR (o) Tet @ dwd

Constant term in the expansion of (x — i)“’ is

(@ 3™ (b) 4" © - @ e

(xéi)iﬂéﬁﬂwaféaﬂarérue% |
(@ FRF (b)) Fut (©) Umt @

In Pascal’s triangle, each row is bounded by

@ 1 ® 2 © -1 @ 2
UFES 39z fag 99 379 aifss ' '

(@ 1. , (b) 2 (c) -t d -2

The result ‘Every infinite bounded set of real numbers has a limit point’ is
(a) Binomial theorem (b) Heine-Borel theorem
(c) Bolzano-Weierstrass theorem {d) None of these

&3 “nims Aftret 2 39wt afs3 Bz @ e T 3 )

(a) TEBHMS F39 -(b) TH- 598 §39

(c) H&T6- TATH FI9 d) feost &9 It &4t

The function f '(x) = :2§ is not coritinuous at
(a 0 ®) 1 © -1 (d) any point
o6 f(x) = 2¢ foR '3 5939 &t D | "

@ 0 ®) 1 © 1 (@) ot fifg

Paper-1I (Maths) 12



57.

58.

59,

69.

61.

D

The function f(x) = |x + 2] is not differentiable at

(a) x=2 b)) x=-2 () x=1 @d x=-1

5 f(x) = |x + 2| sl s D

(a x=2 . b) x=-2 ) x=1 d x=-1

% (cos™x + sin~1x)is

@ = ) © © = @ 7=
d _ . 1. ' ‘ : :
-+ (cos 1y + sin~1x)d

@ @ ®0 @ = @ 7=
ifx = t? and y = 2t then % is equal to

@ -3 ® - © 5 @ 3
ﬁaax=t2néy=2tﬁ3%ma o | _
@ -= ®-x @ s @
The derivative of x& w.r.t. x3 is

@ & (b 3 © 27 @
xo T 3fRfer wrt. 23 3 _'

(@ 6&° ) 327 © 22 @ »
Rolle’s theorem is applicable to the function f (x) = 35" % in

(a) any closed interval - (®) [o,m

@ [0 @ [-33]

Rolle T 739 35 f(x) = 3*"* Qla vy ger 3

(a) a‘é’r 3 338 nizeS ®) [o,m]

© 3 @ [-35]

' 13
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62.

63.

65.

The function f(x) = -i-is

(a) continuous in [0, 1] (b) uniformly continuous in {0, 1] |

(c) discontinuous in [0,1] (d) continuous but not uniformly continuous is {0, 1]
e f(x) = =3

@) [0, 1] =3 fisdzg (b) [0, 1] fe9 Fama fsdza

(©) [0,1]) =9 mifadsg @ [0,1]few f5d39 w3 feaAa

The tangent to the curve x2 = 2y at the point (1, %) makes with x-axis an angle of

() 0° (b) 45° © 30° | @ 60
g (1,2) °3 =0 22 = 2y & TR x-axis o7 AT At & A WO Y
(& 0° (b) 45° () 30° @ 60°
Minimum value of sinx for —% <x < gis
@ 0 O © -1 @ -5
—% <x < Eﬁéfsinx?@?ﬁﬂlj‘&%
‘ 1
(a) 0 ® 1 () -1 (d -5

A stone thrown vertically upward satisfies the equation s = 80t — 16t”. The time required to
reach the maximum height in seconds is

(a 2 ®) 3 (¢} 25 ' @ 3.5

fEa U & & Hfour Ifenr Jew @os s = 80t - 168 § yI5 awer I fenanffuaan
8ot '3 udus &t Aldet ffg e mir 3 |

(@) 2 ® 3 @ 25 (d 3.5

The rate of change of the volume of a sphere w.r.t. its surface area when the radius is 2 cm,
is ' |

@ 1 ® 2 © 3 @ 4
f‘é‘amﬁéﬂgﬁjém%wrt fen%»d‘eg?sf%auﬁeagaé}ea%n?fen@nm-
fenm 2cm 3 :

(a) 1 b 2 (© 3 @ 4
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67.

68. -

69.

70.

71.

72.

The function f(x) = cosx — 2px is monotonically decreasing for

@ ps; © p2-; © p<2

& f(x) = cosx — 2px fexfay gu few ue fogr 9, =8t

@ p<j ® pz-; © p=s2
If limy,, :—:%f = 4 then the value of p is

(a) © . () 9 (¢) 12

. sinpx __ . -

ﬁaalnm;_,om«433rp?}_rwa

(@ 6 ® 9 () 12

1 .
I+ Togx 4% isequal to
(a) logx () logllogx] (o) log;
1 3

[ dx TET 3

@ logx (b) logllogx] (¢) log;
.4

2

J- cos x dx is equal to
2

@® o ®) 1 © -
,t :

5 !

f cos x dx ST 3

(@ O ® 1 (© -1

. 1 1 V 1 .

lim,, 00 (E-'I + ey P 5) is equal to

(@) log2 ® o (¢ 1

. 1 1 1

iMoo (s + —r 4 et ) BTEI D

(@) log2 ® 0 (© 1
The area of the curvex2+y2=2a.§is

(a) Ta’ ® 2 na’ (c) 4 na’

I L +Y =2ax T HBH?I ;

'(a) na® (b) 2 ma’ () 4 T’

15

)

(d)

@

@

@

(d)

(d)

(d)

CY

(d)

@

d)

logflog(log x)}

log[log(log x)]
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73.  For Riemann integrability, condition of continuity is

(a) necessary _ (b) sufficient
(¢) necessary and sufficient (d) neither necessary nor sufficient
Riemann integrability &=t f53393 S ma3 9
(a) wFSr (b)
(c) wFS w3 et (d) & wgats d aet

74. fol x™"1 (1 — x)""* dx is convergent when

(a m>0 (b) n>0 (c) m>0,n>0 (d m>1,n>1
foix"‘*(l-—x)"‘ldxa'?mj&’f?h‘-l@‘ '
(8 m>0 (b) n>0 (¢ m>0,n>0 (&) m>1,n>l

75, If [7If(x)| dx is convergent then the integral §, f(x) dx is |

(a). conditionally convergent (b) uniformly convergent
(c) absolutely convergent (d) divergent

Aad [ |f ()] dx ITFEH I 3t integral Jy F(x)dx 3

(a) G e () feaAs dTent

() foouy oot d s femst

76. Choose the incorrect statement :
(a) Every countable set is Lebesgue measurable.
(b) A function of bounded variation is always continuous.
(c) Every continuous function is Lebesgue measurable,
~ (d) Every Riemann integrable function is Lebesgue integrable.

I3 U 9E . - ,
(a) TIB fozatiar A2 Lebesgue Hustiar 3
(b) o3 Fewe w fex 3ws o fadza Jo D

() U9 5337 %5 Lebesgue HUSGia J |
(d) 9 Riemann integrable 3%& Lebesgue HRUTGAT I
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77.

78.

79.

The function f(x,y) = |x| + |y|is

(a) discontinuous at the origin.

(b) differentiable at the origin,

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

(d) continuous but not differentiable at the origin.

B f(r,y) = x| + ] o

(@) EB3udt 3 nmifsdza (b)) 83uEt ‘D feudTs

() B3udt 3 fadzans fazadts (d) €3ust ‘3 f5dse ud3 feuderts &t

Which one of the following statements is incorrect ?
(a) Every metric space has a completion.

(b) Every metric space is Hausdorff.

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

I fofimit fog faaa o5 a8 D

(@) 9 TR fersa & AydssT 9
() 39 TR 839 Hausdorff &
(c) MRS Jur (1 TRfHA &%) AftS

(d) MRS N (0H TRIHI &F) gt T Y |

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.
At aEs g8 |

(a) T9 AU Iurdy ferza wiuR feu Aifts 9

() II HH3 vt T wE Afts O

(c) T3 =nfHa fersmg nes Judy 3

(d) fean =ws gAdt farH S nifsdzar R o5 |

If |@ x b| = |@||b| then angle between d and b is | .
@ 0 ® 5 © 3 @ =

4 2
F |@x B| = al|p| feg @ i3 b 2 wafims F= J
@ 0 ® 5 © 3 @
' 17 B - Paper-II (Maths)
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81.

82.

83.

84.

8s.

86.

-

d, b, € are unit vectors such that @ + b + & = O then the valuc of &.b + b.& + &.& is

® -3 © @ -2

wlN
wlw

(a)

Hdb et ¥acT I iR d+ b+ é= 0fsd.b+b.é+adTHmy ;

w
W

win

2
®» -2 @ 2 @ -3

3

(a)

The arca of the parallelogram whose diagonals are given by the vectors
37+j—2kand T— 3f+4kis

(@ 10v3 ®) 5vV3 (¢ 3 d 5

FHIY 9998 & 833e5 J fam @ feaas 31+7 — 2k m3 71— 3j + 4k 3ot oo R
e TS

(a) 10v3 (b)) SV3 c) 3 (d 5
The valueof dx (Bx&)+bx (Exd)+ &x(@xb)is -
@ 2[dbéd] ® 0 © f{dbé) @ 3[dbe]
&x(5x6)+5x(&'xii)+6x(&x3) THS I '
@ 2[dbé) ® T © [abd @ 3[dbéa)

The dimension of the vector space R of all real numbers over the field Q of rational
numbers is _

@ o b) 1 (c) 2 (d) infinite
UfaRw Afemiet @ 939 Q §UT niFw Afthiret 2 3329 faAS9 R © WITTH I8 :
(@ O ®) 1 9 2 (d) N

If A is a square matrix such that A= A then |A| =

(a) Oorl (b)y 0 c 1 (@ -1

A A ffa Tgararg Refdar 9 37 v A= Afed |A|=

(a) 071 _ b 0 ©© 1 @d -1
Choose the correct statement :

(a) Every square matrix is invertible.

(b) The product of two non-zero matrix is always non-zero matrix.

(c¢) Ifamatrix A is symmetric as well as skew symmetric then A is a zero matrix.

(d) Rank of a non-zero matrix can be zero.

AT oEs T

(a) J9 IIarad Hefaam useBE Gar d

(b) < I3-fraeg Refaam & geces Thm d9-fiee Nefeam Jor 3 |

(¢) 7T ¥ Aefdam A symmetric 3 skew symmetric I 3t A & g Refaam @
(d féaaamaaﬁzﬁan?eawfﬁaaamﬁl
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87.

88.

89.

90.

91.

Choose the correct statement :

(a) Every 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 of a positive definite quadratic form are zeroes.
AJT 85 T2 '

(@ TI IS gEBes a3 Auas Jurdy feRs 31

(b) Ua'onhononnalﬁa Furfu BS99

(¢) Hermitian HZTSAA T|eigen e niA® I5

@ ¥ forfo3 Ua=HA [T9aree gU @ AT eigen NS HEd 5 |

The distance between the lines 3x + 4y =9 and 6x + 8y =15 is
6 3 3

(@) , b = ©r - @ 3

5 10
P 3x+4y =913 6x+8y=15Teg nizg I

6 3

@ 32 | ® © = @ 5

11

5

The equation of the line parallel to X-axis and bisecting the join of (1,4) and (-2, 6) is

(a) ny ) y+5=0 (¢) x=35_. d x=3
X-axis ¥ AHG3T M3 (1,4) 73 (-2,6) ¥ #3 § des o 3w & mitaes 3:
@ y=5 ® y+5=0 (© x=5 (@ x=3

The circle ¥* + y2 +4x— 7yF+ 12 = 0 cuts an intercept on Y-axis equal to

@ 3 ®) 1 © 2 @ 7
FT 2 +y +4x— Ty + 12 =0 8 intercept § Y-axis §ug deer 3, 599d J
(@ 3 ®) 1 © 2 (d) 7

The number of tangents to the circle 2 + y* — 8x — 6y + 9 = 0 which pass through the point
(3,-2)is

@ 0 ®) 1 © 2 @ 4
TGP +y—8x—6y+9=0 ammmmam—a AfEg 3,23
JHIE T8, O

@ 0 () 1 © 2 (d 4
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92, The straight linex + y = ! touches the parabolay = x~ x2iflis equal to

@ 0 ) 1 € -l @ 2
At S x + y = 1 D98 y = x- x* § AUTH 36T J Ao | 599 3R

(@ 0 b 1 © -l @ 2

2 2
93. Sum of the focal distances of an ellipse xT + y? =1is

(@ 4 ® 5 (© 8 @ 10
e visard £+ L = 1 Sivff e gioft 35 3 |
(a 4 () 5 () 8 (d 10

94. The eccentricity of the conic x*— 2x— 4y* =0 is

@ 2 ® 2 © 2 @ 1
FEFAT ¥ - 2x -4y’ =0 O Tz I

@ 2 ®» 2 9 = @ 2
95. The distance of the point (3, 4, 5) from y-axis is o

(@ 3 ® 5 () 34 (d 4

fig (3,4, 5) & y-nigAm 3 gt I

@ 3 ® 5 () V34 @) 4
96. The angle betweenthelinesx=1,y=2andy=-1,z=0is :

@ o ®) 30° (c) 60° @ 90°

T x=1,y=2nm3 y=-1,z=0 SIm=E 3= 3 _

(@ o0 () 30° (c) 60° S (@ 90

97. A straight line which makes an angle of 60° with each of Y and Z-axis, inclines with
X-axis at an angle '
@ 3 ® © 3 @
B At ur fagdt fa Y mi3 Z-axis 5 60° & 3= 58T 9, X-axis o5 fep &= 3
st T |

T

(@) : (b)

3

© = @ =

oA
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98.

100,

101,

103.

.Theanglebetweentheplanes2x'—y+z=6andx+y+22=7is

@ I ® 3 © 5 @ 3
B —-y+z=6M3 x+y+2z=7TIHMEIZTJ :

2n - n : T T
(@) S ) B~ © 3 ‘ @ 3

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
2 1 1

@ 3 B (O - © 3 @ 3 |
1,2, 4) m3 (1,0, 5) fonr § A=<t 3ur QU9 (3, 4, 5) M3 (4, 6, 3) fiewnrt & Azs Tt
T TUT J :

RONES ) 2 © 3 @ 3
The principal value of the amplitude of 1 + i is
n in n
@) ®) 7 © T @ =
© . 1+i ¥ amplitude T ¥4 5 9
@ = ® 3 © 7 @ =
The complex number z = x+ iy satisfying |z + 1]=1 lie on
 (a) X-axis (b) Y-axis (¢) circle (d) ellipsoid
lz+1|=13 A3Fc %95 T Ales M z=x+iy BT J
(@) X-axis‘3 (b): Y-axis‘3 (¢) ¥@ ‘3 = (d) wisEd oW ‘3

‘The inequality |z - 4] < |z —i2| represents the region given by

(@) Re(z)>0 (®) Re()<0 (c) Re(z)>3 (d) Re(z)<2
Iz~ 4] < |z - 2| & MANE3T 839 U J9et J | '
® Re@>0 () Re@<0 (© Re@>3 (& Relx)<2

A value of Vi + V=1 is : .
(@ o ()  v2 © i (d) -i
Vi+V=i T8I
@ 0 ®» V2 @ i @ ~i
n | Paper-II (Maths)




104. If z=1 +1i, then the multiplicative inverse of Z is

@ 1-i ®»; O -; @ 2
Fgz=1+idFfeaZogea o 9 |
@ 1-i ® ; © -; @ 2

105. If one root of equation ix2 = 2(i+x+ (2~1i) = 0is2 — i, then the other root is

(@ - () 2+i (© 1@ @ 2-:
miees ix? - 2(i+ Dx+ R -D =0 TI YW 2—-i IS grarat J 7
(@ - - ®) 2+i © i d 2-i

106. The value of cos 53° cos 37° — sin 53° sin 37°is

@ I ® © 0 @ vz
cos 53° cos37° — sin53° sin37° NS I
@ 1 ® = (© 0 @ vz

107. IftanA = %and tanB = § then the value of A + B is

@ z b = © 0 @ 3
ﬁa‘atanA=§b|§’tanB=§ 3+A+BETH'BEJ:
@ 7 ®) = © o @ 3
108. If sina = sinf and cosa = cos S, then
(@ a=§8 ® a+p=0
) a==xp (@ a=2nm+ B, wheren isany integer
' 759 sina = sinB M3 cosa = cosfB I I ‘ ' '
(@ a=§ ®) a+p=0
() a=+8 @ a=2nm+ AR R Y |
109. Which one of the following functions is analytic ?
(a) sinz b z © |lzI? d xy+iy
Js fofmr fo5° faos ooe femdnasfim 3 7 ,
(a) sinz S ONEA (© |z|*? d xy+iy
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110. If C is the contour |z] = 1, then the value offc cosz dz is

(@ 1 ®) 0 () 2m @ 2n
#e9 C contour jz| = 13 3t fc coszdzTHS I :
(@ 1 ® o (¢ 2m @ 2n

111. Residueof =atz=0is_

112.

113.

114,

115.

@ o0 ® 1 © 2 @ 3
=0 g &8z . :
z=08UT = d: 7
(@ o b) 1 ) 2 _ @@ 3
A function which is analytic and bounded in the whole complex plane must reduce to a -
constant is
(a) Cauchy theorem (b) Liouville’s theorem
(c) Schwarz lemma | (d) Open mapping theorem

fBa 2ws A ferdresfim 3 v yds Afse uds o5 Hafss 3, agdt 39 '3 f5dz9 wew
A npQer D

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

(c) Schwarz lemma ) " (d) Open mapping theorem

The total number of combinﬁtion of n different things taken 1, 2, 3, .... ,nat atime is
@ 2" b) 2"+1 © 2"-1 @ 2!

TR % n I 2RI AN ER AR 1,2, 3, ..., n Howe S o5 Ao 3

@ 2 (b)) 2°+1 0 2"-1 @ 2™

There are 10 true-false questions. The number of ways in which they can be answered is
(8 2'¢ (®) 10 () 20 (@ 10°

10 A-T3 yis 05 (IBIst o e iR Sarom s w R 3 €05

(@) 2" (®) 10 (¢ 20 @ 10

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

(@ 20 (b) 36 () 30 @ 9

MOBILE Re€ feg fifd nfv9 95 898t ¥ Su-3-<u fd3 mae g=e # Hae U6 9A93 A9
AEg nyg 2t gt I 9T ¢

(8) 20 () -36 ¢ 30 @ 9

23 : Paper-II (Maths)
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116. The number of lines drawn through 6 points lying on a circle is

() 12 (b) 15 (© 24 @ 30
e WY Qua 98 6 gt Tt fdher Juret fsingt gt 95 2
(@ 12 ®) 15 © 24 (d 30

117. How many 10 digit number can be written by using the digit 1 and 2 ?

(@ 2" ®) 10 () 10 @ 20
i 1 M3 2 o eI aafontt It fold 10 »iud 389 972 7 A I8

(@ 2" (b) 10 © 10 @ 20

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

(@) 3n (b) 3" © n @ 3"-1
n T § fEa Su- A Shart fieg 63 3ttt &8 wienr T AsE 9 7
(@) 3n (b) 3" (¢ 0 @ 3"-1

119. “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 Theorem of arithmetic
(¢} Fundamental theofem of aigebra (d) Chinese remainder theorem

weT FEeds @ 395t § &5 & oI Y95 vid n g e Aftmret 33T fesuz I
(a) Prime 399 fAUi3 (b). afes e Hfex fAa’s

(c) n@Agd T Hisa fﬂmz (d) Tt St Remainder fATi3

120. The number of primitive roots of 13 are

(@ 1 ®) 2 © 3 @ 4
13 2 e® Yo' < fasst O
@ 1 ® 2 © 3 @ 4

121. The number of integer solutions of 15x = 24 (mod 35) are

(@ 0 () 1 © 2 @ 4
© 15x = 24 (mod 35) 2 integer IBt & fa=Ft I '
(@ o0 b 1 © 2 d 4
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122.

123.

124.

1285.

Which one of the following is incorrect ?

(a) Every subgroup of an abelian group is abelian

(b) Every cyclic group is abelian ‘

(c) Every subgroup of a non-abelian group is non-abelian

(d) If every element of a group is its own inverse then the group 1s abelian

I3 fofinit feg foograes o83 9 ¢

(a) T8 Abelian AT T BU HYT Abelian I

(b) TS JIETI AHT Abelian I

(¢) T F9-Abelian AHT =7 ANT & F9-Abelian I

(d) w9 B AYT & I9F nivd ferer iz §@e O 3t fEg AT Abelian 3

Which one of the following is true ?

(a) A permutation is a one-to-one function

(b) The symmetric group B3 is cyclic

(c) Ashas 120 elements '

(d) Every factor group of non-abelian group is non-abellan
I3 ot f&G ooz =gR3 @ ¢

(@) o ufoegss fix-I-Faassd ) saé}mmﬂsgaaé‘r%

¢ Asfegi12033T5 - (d) 3T-Abelian. AYJ St I €5 J9-Abelian I
The set of integers with operation “* defined bya*b=a+b+1is given to be a group.
The identity of this group is

(a) O ® 1 ¢ -1 (d) None of these
a*b=a+b+1 gnd f5Iua3 oi3 integers T Ae Rict & faforr ¢ 3, Fa myo o
fermm St ufsesd:
(@ 0 - ® 1 (© -1 ' (@) feoo feg &gt &t
A Sylow 3-subgroup of a group of order 12 has order
@ 4 (b)) 2 (¢ 12 @ 3
& AyT farer g1 12 3 @ a0 Sylow 3-8y Ay <F 3oty IRt ¢
(a) 4 (b 2 (c) 12 d 3
Which one of the following is false ?

126.

(a) Any two groups of order 3 are ISOInOI‘phIC
(b) Any two finite groups with the same number of elements are isomorphic
(¢) Every isomorphism is a homomorphism
(d) An additive group can be isomorphic to a multlpllcatlve group
o fofior fo8 fagzr I3 9 ¢
(a) 333" 3 T ag & 2 °< isomorphism I&
®) e fosst 337 @B gt § € AW AYO isomorphism IS
() T9 isomorphism, homomorphism 3
(d) fEx o Ayo fea gEets AT Y3t isomorphic I FEET J _
25 ~ Paper-II (Maths)




127. In the ring of integers, every ideal is

(a) Prime (b) Maximal (c) 'Principal (d) None of these
¥ Integers ® W few gg nigam T .
(a) €3M ®) nfoeEH (¢ wy (@) feos & It &t

128. Which one of the following is true ?
(@) Every finite integral domain is a field.
(b) The characteristic of a ring is either zero or one.
(c) A principal ideal domain is a Euclidean domain.
(d) Every unique factorization domain is a Euclidean domain.

I fosfimrt fog faazr mAH D |

(a) I9 A3 Integral NS I 439 9

(b) QI o 32z at figg 9 = fFa

() T Ty nieer 0% R Euclidean 1& J
(d) aaﬁﬁuzé‘s)j‘wféalaucﬁ&eangs%n

129. Which one of the following is false ?
(a) The Galois group of a finite extension of a finite field is abelian.
(b) -2 is irreducible over the field of rational numbers.
(c) mis algebraic over the field of real numbers.
(d) T is transcendental over the field of real numbers.

6 foftmit fod fagzr a3 3 7

(@) &= fh3 339 2 Auz =10 o Galois AWT & Abelian J
(b) ufohT Aftmret 2 339 fog -2 T weha &

(c) A Aftnret ¥ 839 fe0 nt Algebraic I

(d) A Bftmrat @ 939 feg n ufssasodils 3

130. The set Q of rational numbers with usual topology is

(a) Compact (b) Complete

(¢} Connected - (d) Totally disconnected
nH topology && ufanm Aftmet or Q A2 3

(a) HEY - ) Y
(¢ FHifus _ (d) Y95 gu R niidus
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131.

132.

133.

134.

138.

Every T3 —space is

(a) regular (b) normal
(c) completely regular (d) completely normal
Jd Tz - TQHH’E b
(a) fa333 (b)
(€) Y95 Ju e fsdsa @) yIs Ju &g nmy
The order and degree of the dlﬂ‘erentlal equatlon ——- + }x + ( )3 =0is
@@ 22 G 32 (© 23 @ 1,3)
Féws'uamﬁaaa—+ ’x+ ) =0 = gH w3 feadt I
@ &2) ® G.2) © @3 d (,3)
The integrating factor of the differential eﬁuation (1+x%) % + y=tan"lxis
(a) etanx ®) etan 'x ©) e-tahx (d) tanx
fEmme miass (1+x%)2+ y=tan'x § AFs 7o I3
(@) etan* (b) e=nx  (g) etanx (d tanx
P.IL of the differential equauon + 2 cty=e ~*is
@ e* ®) —e" © 3e* @ e
S miteds L2+ Ly y=e*wPLY
(@ e . @) —e* (¢ 3e* @ ze*
The differential equation whose auxiliary equation has the roots 0, -1, -1 is
day dy . ! d2

@ &=te=0 ® S+ E=0
© iy Pog @ dx’;+ D +Z =y
gq f‘?ﬂm-la H}ﬂﬁﬁlﬁ ﬁﬂ?’f € AHlgEs © 0, -
@ 2y2_g ®) j1§+“2 =0

dly L ay _ o @y, Py dy
(©) d—x;+2;;;+a-0 (d) dx3+dx2+dx_
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136. The complete solution of the partial differential equation JI_’ + \/E =1 is
(@ z=ax +y ) z=ay + b |
(c) z=dx+(1—\/5)-2y+c =z =3c+y
wiEs e mieas p+ Jg=1 T usa 5 :
@ z=ax+y (b) z=ay+ b
(c) 2=ax+(1—\/a_)2y+c d z=x+y

137. The partial differential equation -é-t—f = ¢? g =

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

represents

(¢) Two-dimensional heat flow equation (d) Laplace equation
vir f8arana mtems o = 23” & YRz FI Y

Btz
(@) & nromdt 37y Agdt AT (b) 3<d1 AHlags
(o) ©-nrodt 37y Ao A9Y (d) Laplace AHIoIGS

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

(@ 0 (b) 1 () 2 @ 3
Newton-Raphson H3® € e ECEI:
(@ O ® 1t © 2 @ 3

139. A.2 e* is equal fo
(@ (e—1)e* ) (e~1)%* (© (e—-1De™* (&) (e—1)%e™*
A% e* 53Ed I ‘ ‘
(@ (e—1e* ® (e-1)%* © (e-1e* (@ (e-1)%e*

140. A hcoessary condition for I = f: (x,v,¥") dx to be an extremum is

o _a (ary o _ 4 (9ry.

@ 9y dx ay') =0 ®) ax dx ay)_— 0
8f _ d (of o

© ax dy ay) 0 ‘ (d) ( ) 0

!=f2(x,y, ')dx%»rfuam{azsﬁﬂaa"rnag%

© L2 ® %2 (%)=

g,'d o o _ & (or
© 5 (ay =0 ‘ @ 3y dy (ay' -
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141.

142.

Geodesics on a plane are | :
(a) circles (b) straight lines (c¢) cycloids (d) catenary

féat uBs QuUT Geodesics T _
(a) T | (b) it Juret () FAT=9 (@) Ao A9

The integral equation y(x) = F(x)+ 2 f: K(x,t) y(t) dt is called Volterra integral
equation if
(a) a and b are variables (b) aand b are constants

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

Integral FHISG®S y(x) F(x)+ A f: K(x,t) y(t) dt § Volterra integral Alags faa

- H{er I A9

143.

144.

145.

(@) an3bywAfEI T& (b) a3 b AfET 5
(c) anAfET Y 7Aeld b niAfET 3 @ adtbfiead

Shortest curve joining two ﬁxed points is 7

(a) a cyclmd : (t_>) straight line

(c) catenary (d) cardiode

SHfae i s s R I ST ™I I ¢

(a) Fadagae (b) it Jur
(0) HIEAT . (d) cardiode

If a particle moves on a smooth curve joining two fixed points A and B under gravxty,
, startmg from rest from A, the form of path in order that the time from A to B is minimum

IS ’

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

a9 g oF gg3" »raans &% § AfES fiest A w3 B 3 Ager B8 mHss Tod ‘3 wne

3, A?Haaza IF3 H FES 3t A A?Bs’aﬂwwza'wz% Jaat 9

(2) fAdt gur b F@ () cardioide @

The number of degrees of freelom of a rigid body moving freely in space is

@ 2 () 3 . (o 4 . d o

Y5 g A9 uHet i a8T 2R3 ©F feardt & Aftmr 3 ¢

(a 2 . b 3 | c 4 ) 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 ‘ ‘

(@ 1 (b) 4 (© 3 @ 6

firm it fie & oow 32 R A 33 & U6 § 9FE @B co-ordinates St st 3
@ | . ®) 4 © 3 @ 6

147. The conjunction of two statements p and q is true if

(@ pistrue (b) qistrue (c) both(a)and(b) (d) neither (a) nor (b)

THES p S g U A CIAS I A9 :

(a) pFITY ®) ¢FRtY (@ @MBOT (@) F@MIITEO)
148. If the statements p and q are defined as p: the integer n is odd and q: the integer n? is

odd thenp = q is

(a) false (b) true

(c) sometime true and sometime false (d) none of these

Aad qEst p M3 q § UfSPHS FF FiTr J, printegernTH I MI q:integer n2T
J.feap=4q2

() T3 ' (b) AR

() o IB3 »i3 e AT (d) feost f&5 aet &t

- 149. Given that (p V q) A (~ p V~ q) is false, then the truth values of p and q are
(a) Dboth false (b) Dboth true

(c) either both true or both false (d) none of these
PVOA(~pV~ TS Y, S pn3 g T AR IS T5

(@ T IABI ) SRS

(c) # & ISBI A T A (d) feost e et adt

150. The proposition defined by p A (~ p V q) is

(a) atautology (b) acontradiction
- (¢) logically equivalenttop A g (d) none of these
p A (~pV q) T TS yrs= 3
(a) & tautology o) Fx feSuem .
(©) pAgq T 3TIARIS GI=T - () feost i35 STt &t
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