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Which of the following statements 1s/are true for common catenary ?
P : Tension at the lowest point is always constant.

Q : Tension at the highest point is maximum.

(a OnlyP (b) OnlyQ (¢c) Both(P)and (Q) (d) None of these

A box of mass ‘m’ is accelerated downwards on an inclined surface with coefficient of
friction °f". Then according to D’ Alembert’s principle along the x-axis, the equation is

(a) mgcosO-ma=0 (b) f(mgcos0) -mgsinO-ma=0

(c) f(mgsin0)+mgcos®—-—ma=0 (d) —f(mgcosO)+mgsin®-ma=0

Let A, B, C and D be n x n matrices each with non-zero determinant. If ABCD = I, then
Blis

(a) CDA (b) ADC (cy Dleial (d) Does not exist.
Let S be a subset of a vector space V. Which of the following is not true ?

(a) Span (S) is a subspace of V that contains S.

(b) IfW is asubspace of V containing S then span (S) c W.

(c) Span (S) is the smallest subspace of V containing S.
(d) None of these

The sum of eigen values of a square matrix is

(a) determinant of the matrix (b) sum of non-zero elements of a matrix

(c) trace of the matrix (d) trace of inverse of the matrix

The system of equations
Xy hz=]
x+3y+2z=2 :
3x 4y +kz=4

has a unique solution if E

1 1
(a) k=l (b) k=2 (c) k:ti (d) ki—z

In an inner product space X, let || x || = 4 ’<x, x> V x € X Then for all x, y € X, which of

the following is true ?

@ |<xy>|=|lx[[+]y]l ®)  |<x y>]=|[x][-{ly]l |
© | y>|<|lx]l- Iyl @ < y>{z|lx]] Iyl ‘
If a 3 x 3 matrix A has the eigen values 1, 2, -1, thgn the trace of the matrix B=A"! + A% is
13 15 5
fay: ==~ (b)e =57 (e): 5 (d) None of these
2 2 3
If A be an n x n matrix over the complex field C such that A is both Hermitian and
Unitary, then
(a) A is positive definite. (b) A is negative definite.
(¢) A isindefinite. (d) det(A)=+1 or det(A) =1
If A and B are n x n matrices such that A+ B =1and AB = O, then
(a) A 1sidempotent but B is not. (b) A and B both are idempotent.
(c) A and B are symmetric. (d) None of these :
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10.

T Herlt &l Fre i g d s a /AR d aw 8/2 2
P feta famg W o a8 fRR BT 2 |
Q : FHaH forg T T HAUhaH Bla1 @ |
(a) <haelP (b) e Q (© EH@WN(Q (d) FHABE
T ‘m’ GEAHH <l U Y TS “f BT TNk a1t heb 8T ael T i shl T g fham T 2 |
e St AT o BT b SFTHN x-3H& o I FHIH 2 -
(@) mgcosO—-ma=0 (b) f(mgcosO) mgsinO-ma=0
(¢) f(mgsin®)+mgcosO-ma=0 (d) —f(mgcosB)+mgsinB-ma=0
WA A, B, C AT D Y3a T 916 n x n 378 & | 9f¢ ABCD =1, 79 B~ 8RTI :
(a) CDA (b) ADC (¢) DIlC1A- (d) FfEaTEiaae|
T ek quf v 1 T S9g=a S B | Fefoied 5 8 & @ 9 T8l &
(a) Tergfar (S), WRass wwfy v 6 3ugmis g e sTiza 2 |
(b) AW, V o1 b suaafs 3 e s fifga 2 7o fergfar (S) c W
(c) Tawgfa (S), auf v $t god B¢t suEmfy & e s ffga 8 |
(d) THH B3 &
feneft ot s1Teg < Srfdremeties T T A @ -
(a) TG 1 ARMUH (b) TR o U JTFI! Bl AN
(c) STToHE I TRE (d) STHE  HhH T ST
T & e

x+y+z=1

x+3y+2z=2

3x—4y+kz=4

1 AT & BT AfG
1

(@ k=1 (b) k=2 © k=3 d ki_%

Uch WWW& Xﬁ,ﬁﬁ'[ﬁ:" ||x|[=—\f<x,x>VxeX?la’€ﬁﬂx,yexa?ﬁ*fa
freafafea g g s o 7

@ < y>|=|lx[[+]y]l ® < y>=|lx]| =yl

© |<x y>[<]lx][- ]Iyl @ |<xy> 2 |x]| Iyl

g 3 x 3 ATHE A & ANAHNH A 1,2, -1 EqaAFE B=A" + A2HI W & :
® = by 22 © 2 @) wEIFETE
ity &= CmﬁnonAﬁa@maﬁ%,ﬁ

(a) ATifTaa g g | (b) AfifeaammeEs? |

(c) AMfgaaz| (d) det(A)=+1 FUST det(A) = -1
AT BUH n x n G 8 6 A + B=10T AB=0, T8

(a) A TEH R AT BEl | (b) AUSBEHIIEHE |

(c) AdQY BEHIgHEAE | (d) T B TE
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Let A :[ }, where a# 0. If B is a 2 x 2 matrix which commutes with A, then eigen
a

values of B are

(a) always equal. (b) always equal to O.

(c) always distinct. (d) alwaysequalto 1.

Which one of the following is not a subspace of R%(R) ?

(@ {(x,2x) :xeR} () {x,0):xeR}

(0 {Gxx+1):xeR} (d {xy):x,yeR x+y=0}

Two vectors (a, b) and (c, d) in R*(R) are linearly dependent if ab — bc is

(a -1 (b) 0 () 1 (d 2

The dimension of the solution space of equations
x+4z+t=0and
Xty +2z—-4t=0
in four unknown variables is
(@ 1 (b) 2 () 3 (d)=
The range space of linear transformation T : R —> R3 given by
T, y,z)=(x+z,x+y+2z 2x+y+3z)1s
(@ {(y,x+y):xyeR} (b {G,x+y,y):xyeR}
() {+yv.x.y): x,yeR} (d) None of these

A linear transformation preserves modulus of a vector if and only if its matrix is

(a) Symmetric (b) Anti-symmetric (¢) Orthogonal (d) None of these
The co-ordinate vector of v = (3, 5, —2) relative to the basis {e; = (1, 1, 1), e, = (0, 2, 3),
e;=(0,2,-1)} is

(a) =(3;1.2) (b G.,-1,2) © (3,12 d (G,1,-2)
The dimension of Q(\ﬁ, \ﬁ) over Q(‘\ﬁ) 1s
(@ 2 (b) 3 (© 1 (d 4
On solving the equation x?> — x — 1 = 0 by Newton-Raphson method taking x, = 1, the value
of x, 1s
5 34
(a) 2 (b) 3 (c) - (d) None of these
Values of x and corresponding y are given in the following table :
M= AP
5 412 |4
ATzt
J 5137 ]2

1

1 .
The value of J- y dx by Simpson’s 3 rule is

0
(a) 0.58 (b) 053 (c) 0.62 (d) 069
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mﬁﬁ%A{Z 2],'&13‘T‘a¢0|afé13@ 2x2 AR RN A WA A faFma 8, a9 B
(a) T S (b) T 0% S

(c) §ea = (d) §d 1R

fofeafiaa § @ 1 w1 RY(R) i Sugufd 78 2 ¢

(a {(x,2x):xeR} (b) {(x,0):xeR}

© {x+D - xeR} d {(y):x,yeR 2x+y=0}

R2(R) H & Afew (a, b) 1 (c, d) s ®9 & 1a & afe ab — be & -

(@ -1 (b) © () 1 d 2

TR 373 = § Gt

x+4z+t=0dA
x+y+2z-4t=0
% & TmiE ht fam g
(@ 1 (b) 2 () 3 d 4
Tx, y,z2)=(x+z x+y+2z 2x+y+3z)
T f@ R s T T R —— R3 s ufem amfd 8 -

@ {xy,x+y):x,yeR} (b) {G,xt+yy):xyeR}

(© {Gx+y,xy):xyeR} (d) A SE RS

i Raes Tqr=ar TRt wfeer 3 w1aie i afaféra s 8 afg 3 e afe a1 TR 2
(a) @A (b) ufaq @afa (c) iE=h (d) T & HiETE

FER {e, = (1,1, 1), ,=(0, 2, 3), e, = (0, 2, -1)} % "N& v =(3, 5, -2) F Fqwrs @few
g:
(@ G,L2) () 'G.,-1,2) () (3,1,2) d G, 1,-2)
QW2) R Q(/2,\3) # femi & -

(@ 2 (b) 3 () 1 d 4
Xo=1old gUEHHO x2 — x — | = 0 1 & eA-1% [l R v Wx, FIAHA 2 -
@ 2 ® 2 © = @) FEARETE
frefafgqa i dxsdmy s = E
o L34
% X102 |4
il A 2drdd L
y ARG ER
1
%W%wﬁgéﬁmﬁfydxwm%:
0
(a) 0.58 (b) 0.53 (c) 0.62 (d) 0.69
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21. The third approximate solution of the linear differential equation
dy

dx = Y= Y(O) = 2
by Picard’s method is
% X3
(a) 2+2x—x2+? (b) 2+2x+12—?
3
() 2+2x+x2+ x? (d) None of these

22. The approximate solution of the differential equation
d
GoX Ty yO)=1
by Runge-Kutta method of order 2, when x = 0.1 1s
(a) 1.100 (b) 1.110 (¢) 1210 (d) 1.220

1
23. If the number 3 is approximated by 0.333, then percentage error is

(a) 0.001 (b) 001 ) 0.1 @ 1
24. The value of A3[(1 +x) (1 —3x) (1 +5x)] (takingh=1) is

(a 90 (b) 80 (¢) -80 (d) -90
25. Ify,=1,y,=11,y,=21,y;=28andy, =29, then A*y,is

(a O thi = () 12 (d) 4

26. If D is the differential operator and 8 is the central difference operator, then the correct
relation between D and & is :

(a) O=sinh G hD) (b)y & =‘;‘ sin (‘12‘ hD)
(c) 8=2 sinh@hD) (d) 6=2sinh (hD)

27. The trapezoidal rule for numerical integration gives exact solution when the integrand is a
polynomial of degree
(@ O (b) 1 (c) Both(a)and(b) (d) 2

28. The order of convergence of Regula-Falsi method is

!1+3f6! 11—3[6[ !I-i—)lS! 1 —+/5

(a) ) (b) 2 (©) 2 (d) 2
29. The degree of the polynomial satisfying the given set of (n + 1) points is
(a) maximumn (b) n+1 (c) n+2 (d) None of these
30. IfP (x)is the solution of (1 —x?)y" — 2xy' + n(n + 1)y = 0, then the value of P, (1) is
(@ O (b) 1 (ol (d !

d : ; : ; :
31. Ifp= Exx then the general solution of differential equation xp®> —yp +1=0is

1 1
@ y=eart+l (b)) y=ox-1 © y=ex—3  (d) y=ex+g

Series-B 6 ESO-13




21. ﬁméﬁﬁxﬁif@aamamﬁwgﬁ:y, y(0) = 2 % &1 %1 Gl ST A 2 -

x3 2
(a) 2+2x—x2+? (b) 2+2x+x2—§
3
(c) 2+2x+x2+’% (d) 8 8 IS T
22. 3ITGH THHT
dy

=X+ y(0) =1
1 i & & FE AR g x = 0.1 WA EA S -

(a) 1.100 (b) 1.110 (¢) 1210 (d) 1.220
23, 3 dEn s 0333 S e s 2 A oA AR 2 -
(a) 0.001 (b) 0.01 (¢) 0.1 d 1
24. A[1+x)(1-3x)(1+50)]F(h=1AR)AAE :
(@ 90 (b) 80 (c) 80 (d) 90
25. Ay =1y, =11,y,=21,y,=28qUy, =29, T Ay, FIWAH & :
(@ O (b) 1 (c) 12 (d) 4
26. Afe D 3Taehet TehIish AT & hs1d AL Geheh & d D YT S H & aerer 2
(a) 8=sinhe hDJ (b) 8=%sin G‘hD)
(c) 8=25inh6hD) (d) 8=2sinh (hD)
27. HEATHS THTHA o [oT¢ HHcrsd | JfEE &1 a1 & 1 TH™hed U §g9G &l ordehl J1a
B:
(@ 0 (b 1 () T @TA(b) (d) 2
28. Ure-Hred! fafty i sifmm i 2
1 +4/6 1-4/6 5 =
@ L8 4, 0Ne oA @ 4=
29. (n+1)forgati & fou o= R aqE FE T TG H T2 :
(a) AUHAHn  (b) n+l (c) n+2 (d) T EHEE
30. AP (x),(1-x)y" —2xy' +n(n+1)y=0H EA LTI P (-1) FIAF R :
(@ 0 (b 1 () 1" d (-t

31. aﬁp=%§,aawmﬁaﬂm xp?—yp+1=0HSATIHEAS :

@ y=artl () y=e-1 @ y=a-y (@ y=etg
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32. Ify=Ae"+ Be™*isasolution of the differential equation
dy &y dy_

dX3 dxz dx e""’, then
(a) Asarbitrary, B=-1 (b) A isarbitrary, B=1
1 1
(c) Aisarbitrary, B= 3 (d) Aisarbitrary, B= =
33. Which of the following is not a solution of the equation :
2_22 i X_X y=4
2 1
(a) " Ty=-HA ®). y=xr4 ®)  y=igs (d)s ey +5
. : e :
34. A series solution of the equation d_x% +y=0is
x% -2 e 5
gy l=r—=r=.. b) x-—-—7—+
A S TR
(@ l+x———4+34%_  (d) Noneofthese

2 3 4 s

35. The value of P (x), the Legendre’s polynomial of the first kind forn=>5 is
1 1 A
@ 3 (63x° + 70x* + 15x3) (b) g(63x - 70x3 + 15x)

1 1
© 3 (63x° + 70x2 — 15x) @ 3 (63x3 + 70x% — 15x)

36. The Rodrigue’s formula for Legendre’s polynomial P (x) is
=g 1

& it 4
(a) on |£ dx® (x2_ 1) . (b) on I_[l_ dx? (x}l_ l)n

1 dn 1 dn
et x2_ n
(c) Zn_ll_n_dxn (d) 2n|n_1 d.x“( 1)

37. (% (xﬂ Jn(x)) is equal to

@ xJ,_ ) () » I (c) Jo+1(0) (@eatily,  (x)
38. Linear combination of solutions of an ordinary dlfferentlal equation is also solution if the
differential equation 1s
(a) Linear but not homogeneous (b) Homogeneous but not linear
(¢) Linear and homogeneous (d) Non-linear and non-homogeneous

2
39. If j P/(x) P (¥)idx= > then values of n and m are
-1

(a) n=m=2 (b) n=m=9 (¢) n=m=3 (d) n=m=4
40. If Wronskian W(x, y) =5, then W(2x + 3y, x —y) is
(a -5 (b) 5 (¢) 25 (d) =25

Series-B 8 ESO-13



32. ﬂﬁy=Aex+Be‘xmm—z —ZX Al e I TH & &I, al

ol T
(a) ATT®8 B=-1 (b) AE=BE, B=1
(c) AW%,B=1 (d) Aztaw%,Bri
33. ﬁm%rf@aﬁﬁﬁqmmx +x—1 y=AFEATE R :
2 1
(g y=—4 (b) iy=x-4 & y=;- (d y=x+7
34. maﬁw%w:oww@vﬁﬁ‘%:
@ 1-2-% (b)
dy I X L
2 |4 |_ I_
S i
{c) 1+x 5 |1+4+|i ......... (d)
35. SH TR o cloleg o 959G P (x) I HAM n =5 % [T BT & -
(a) % (63x° + 70x* + 15x%) (b) é (63x3 — 70x3 + 15x)
(c) % (63x3 + 70x2 — 15x) (d) é (63x5 +70x3 — 15%)
36. oits % 9gIe P (x) Hicudfgra gz 2 -
1 d _1yn-2 1 £ 2 _
(a) on |_ dx (x 1) (b) 2n‘£ dxn (x=—1)
© ——L @y @ ——T @y
on-1|p dx* 20[n—1 dx"
37. %(xn;ln(x)) T
(@ *J,_x ) * 'K © x»J . (d), 22511 .6
38, IR 37gehcl T 3 &l bl (ad FaIeH o 81 BiaT & Ife 37aehel THiow 2 :
(a) Vg wifers mmamdi == | (b) THET AT T & |
(c) Ydftg aur gwETdy | (d) e aun IEAETE
39. afafp(x)Pm(x)dx — B a9 n YT m &% T &1 :
() n=m=2 (b) n=m=9 (c) n=m=3 (d) n=m=4
40. I TEFT W(x, y) = 5 08 W(2x + 3y, x — y) BT :
(@ -5 (b) 5 (c) 25 (d -25
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41. What is the Wronskian of the functions 5x2, 3x +4 and 4x + 3 ?
(a) 70 (b) 30 (c) O (d) 10
_xy?

42. The limit of the function f(x, y) = 2y

as (x, y)—> (0, 0),

_ : 1 . :
(a) 1isequaltozero(b) isequalto 5 (c) 1sequaltol (d) Does not exist.

43. The statement which is not correct about the function

S

fx, y) ={ ey @900

0 if (x,y)=(0,0)
is
(a) fis continuous at (0, 0).
(b) fis differentiable at (0, 0).
(c) partial derivatives of f exist at (0, 0).
(d) partial derivatives of f are not continuous at (0, 0).

44. The minimum value of x2 + y? + z2, subject to the condition x +y +z=2, is

@ 1 ® 3 © 32 @ 2

45. The value of J‘y dx dy over the plane region bounded by the line y = x and the parabola

y=4x-x%is
2n 54 52 T
(@ 3 (b) % © F d 3
46. If B(m, n) denotes the beta function, then B(m + 1, n) + B(m, n + 1) 1s equal to
(a) B(m,n) (b) B(m+1,n+1) (¢) B@m+1,2n+1)(d) 2B(m,n)

47. The value of J e~ dx is
0

@[ of@ ol olE

48. Ifx+y+z=u,y+z=uvand z=uvw, then the value of
ax,y,z) .

a(u, v, w)
2

@) ulv (b) w? © 2u? e
49. If f(x, y) = 0 be an implicit function of x and y, then 3—3 in terms of p = g—i and q = %f 1S
equal to
[ _(dp), dq [ (dp) (dq
ek (dx] N "dx] A (dx) z P(dx)]
(a) P (b) %
[ d d o d d
EERs) p(d)-oar)
() 2 (d 2
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41. HoHl 5x2, 3x + 4 AUT 4x + 3 HI UCHIA T & ?
(@) 70 (b) 30 () 0 (d) 10

2
42. Wf(x,y)=x%#ﬁmﬂﬁ(x,y)——>(0,0)

(a) AR (b) FESR
(c) HHMI1R (d) 1 HAfETE T BaT R |
43. Sdd
_ Xy 0.
o gD BAHED ot £
0 afe (x,y)=(0, 0)
(@ f(0,0)WEads | (b) f,(0,0) IETHATAE |

(c) f 3o STaehersti 1 (0, 0) WA | (d) 3 ST et (0, 0) T HAd TEl € |
44, SasaHFdFAx+y+z=2F FAM 2 +y2 + 2 FAEEAR R -

5
@ 1 (b) © 3 () 2

W

45. %@Ty=xaﬁmamy=4x—x2ﬁqﬁaaaﬁﬂuéamffydxdya-mm%:

2 54 52
@ 5 ® = © = @ 7
46. (¢ B(m, n) 121 B i TR F@T & d@ B(m + 1, n) + B(m, n+ 1) HIAF 3 :
(a) B(m,n) (b) B(m+1,n+1)
(¢ B(2m+1,2n+1) (d) 2B(m,n)

o0

47. e Ay HT AR :
0

o G oG o [(3) o [(3)

48. Ax+y+z=u y+tz=uwddAz= uvwaaa%(x—ﬁwm%

(@ ulv (b) w? © 2uw? @ =

49. A f(x,y)= Oxﬂmyﬁ@mw_iﬁﬂﬁp—g_f@q—ga?qaﬁ SHIAFR :

[l -]
NECEC) , b4
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P of of.
50. Iff(x,y)=tan (x)’ thr:anxax+yay is

(@ 1 (b 0 (c) flx,y) . (d) -fx,y)
2
51. The volume of the solids generated by revolving the ellipse% 5 é = 1 about x-axis and

y-axis are respectively

4 4 4 4
G ab® and 3 ma’b (b) 37 a’band3m ab?
4 4
(c) 3ma’and3mab’ (d) None of these

52. The value of fJ.J-xyzdxdydzoverﬂleregionVboundedbyx=0,y=0,z=0;

%
xt+y+z=1lis
i s ik 23

@ 70 ®) 73 © 710 @) 750

53. The torsion of the curve x =u, y =u?, z=u?at (0, 0, 0) is
1

(@ 0 ® 3 © 2 d) 3
54. The equation of the cylinder, whose axis is x = y = z and the guiding curve is x2 + y> =1,

z=0;1s

(@) x*+y2+222+2xz+2yz=1 (b) x2+y*+222+2xz-2yz=1

(c) x2+y2+2z2—2xz—2yz=1 (d) None of these

55. The mirror image of the point (1, 2, 3) under a plane is (3, 4, 5). The equation of the plane is
@ x+ty—z=1 (b) xty+z=6 (¢) "FrytzesY (d x+y+z=12

e . e I 2
56. The line = A cos 0 + B sin 0 touches the conic 5 1 +ecosBif

() (A-epR+B2=1 (b) A2+(B-ep=1
() A2+B2+el=1 (d A2+B2-¢2=1
2 2 22

57. How many points are there on the ellipsoid 2 + b2 +g = 1, the normals on which pass

through a given point (a, B, y) ?
(@ 3 (b) 4 (© 53 (d 6
58. Ifeand e are the eccentricities of a hyperbola and its conjugate respectively, then
by | 1 4

el L, ol
@ F-—@m=1 ® G+E=l (G g R I s

[ .
59. The conic _=1 +ecos 0 represents a hyperbola if

(a e=1 (b)" e>1 () e<l (d) e=0

60. Number of arbitrary independent constants in general equation of the plane ax + by +cz +
d=0i1s
(@ 1 (b) 2 () 3 (d 4
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50.

51.

52.

53.

54.

55.

56.

e

58.

59,

60.

qﬁf(x,y)=tan‘lej'g,aﬁx%f+yg—£%:

(@ 1 (b) O (© fex,y) (d) —fx,y)
2 2

aﬁaﬁ%Jr%f1ﬁm:x-3mqa‘y-aw&1%qﬁazgmﬁmaﬁaahﬁéaa¢w%=

4 4 4 4

(a) E'n:abz?r%ﬂ‘j‘nazb (b) gnaZba%ngnabz
4 4 o R

() Fmalddymab’ (d) T B TE

x=0,y=0,z——-0;x+y+z=lﬁqﬁﬂaaﬁ\/ﬂjffxyzdxdydzﬂﬂm%:
%

1 1 1 1

(@ 75 (®) =75 © 710 d 759
TFEx=u,y=ulz=uH (0,0,0) WA H IR :

1
(@ 0 (b) 3 (© 2 (d 3
N o g g Ay =y = zau e T x2 +y2=1,2=0,%; 8 :
(@) x2+y*+222+2xz+2yz=1 (b) ¥ +y?+222+2xz-2yz=1
() x*+y2+222-2xz-2yz=1 (d) T AHIE TEl

T awae & are faeg (1,2, 3) % fdafems (3, 4, 5) @ | THAe 1 FHIHO 8 -
(@ xty-z=1 (b) x+y+z=6 (c) x+y+z=9 d x+y+z=12
}@T%=A0058+Bsin93ﬁ'°|ﬁ£=l+em39ﬁmm%ﬂﬁ:
() (A-ep+B2=1 (b) A2+B-e)l=1
(c) AZ+BZ+e?=1 (d A?+B2-¢?=1

2 2 2
m§+§+%=1m@%ﬁﬁ§%mmﬁm@ﬁﬁ§ﬁﬁg(a,B,y)@rgat?t
27

(@ 3 (b) 4 () 5 (d 6
e HATTREeTT qUT 35 T 6l Ichard HHY: ¢ TAT ¢ & a9

1 1 [ -l e il
(a) §—§=1 (b) §+672=1 (c) g—e—,z:—l (d) ?4-?:-1
W§=1+emse@mmﬁhm%u&
(@ e=1 (b) e>1 ) e<l (d) e=0
THA o ST THIHWT ax + by + cz + d = 0 H F&os Ta= 379U ol &1 § :
(@ 1 (b) 2 (0 3 (d 4
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61. The set of limit points of the sequence <sin [%T'E') —> contains

(a) 1 element (b) 2 elements (¢) 3 elements (d) None of these

62. Which of the following sertes is convergent ?

1+l+l+l+ oL
(a) Stz Tyt R TO
b 12+22+32+ ... +n2+.........
= - — + o + + AL — +
(© 713t33756% @n—1)-2n ~ =
3,8 15 (n+ 1)1
(d) 5+10+17+ ......... +(n+1)2+1+ .........
63. The uncountable set of measure zero is
(a) The set R of real numbers (b) The interval [0, 1]
(c) The set of irrationals in [0, 1] (d) Cantor’s ternary set

64. Function F(t) 1s defined as :
4 , if0<t<l
F(t) =

e e |
The value of the Laplace transform of F(t) is
1 1
(@ L@-eP),p>0 (b) E(e“’—4),p>0
1 1
© 5(@-4,p>0 @ F@-en),p>0
65. The series
1+x+x2+.........
Len s A (_ 1.1}
in the interv 7 2) 1S

(a) Oscillatory

(b) Convergent but not uniformly convergent
(c) Uniformly convergent

(d) All of these

66. The inverse Laplace transform of 5557 1s
" pX(p* +a?)
1 sin at 1 sin at | sin at 1 sin at
@ gg(t a ) (b) ?(H— a ) (©) ;(t_ a ) (d) E(t+ a )

67. IfF is a closed subset of R, then which of the following statements is true ?
(a) If <x > isa convergent sequence of elements of F, then limit of <x > belongs to F.

(b) F contains none of its cluster points.
(c) Both (a)and (b)
(d) None of these

Series-B 14 ESO-13



61. aw<sin("2—“)> o w1 -fargati o w=a |
() 13@¥g? (b)) 23aqde (c) 3ATTaE (d) TH & His &
62. frefafiga # 2 =k = s@en sfimrd 2 2

i1 1 1
(a) 1+§+§+Z+ ......... to e
(b) 12+22+32+ ... +n2+.........
1 1 1 1
(¢) TEJ’?Z“LR“L ......... +(2n_1).2n+ .........
3 8 15 n+1)2-1
(d) §+E+ﬁ+ ......... +(HL+1)2%1+ .........

63. S WY I AT TS @

(b) 3= [0, 1]
(¢) [0, 1]¥ Hg Al 1 =
(d) LT Tg=T

64. o F(t) 39 TR IRuida & :
{4, Jeo<t<l
F(t) =

3, ACt>1
F(t) 3 ST S0 HT A 8 :
@ H@-e?,p>0 ®) 5E?-4,p>0
@ 5E-4,p>0 @ —@-),p>0

65. m(—%%}ﬁﬁvﬁ l+x+x2+...8:

(a) Q™ (b) R Afee wweEmTa: s Td
(c) UhHHMA: JTHETd (d) TETH
1
66. pz(p2+a2)$rsga?qf«rmmwm%:

o Mo R o imY @ o
67. AfEF, R Teh T STHTS & dl (-1 1 § T AT @ ?
() e <x >, F % 3aaai hl Toh HATFERT 3TIhH 8 a9 <x,> i G191 F HI 4G 2 |
(b) R BRI B AgFATE g e |
(c) T (a) @ (b)
(d) THE BRI
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68.

69.

70.

T3

72.

73.

74.

75,

76.

Tl

If X 1s a sequentially compact metric space, then which of the following 1s NOT true ?
(a) X 1is complete metric space.

(b) X does not have Bolzano-Weierstrass property.

(¢) Xistotally bounded.

(d) None of these

Let f: [0, 1] = R be defined as
1 , ifxisirrational.
fx) =

0
then f'is
(a) both Lebesgue and Riemann integrable
(b) only Lebesgue integrable
(c) only Riemann integrable
(d) neither Lebesgue nor Riemann integrable

if x 1s rational.

?

n
The sequence of real numbers < (l + IEJ = converges to which of the following ?

3 1
(@ e (b) 3e (© ¢ d =
The set {ﬁ 8 —I} of real numbers is
(a) compact (b) closed (c) connected (d) None of these
The symmetric difference of two measurable sets 1s

(a) non-measurable
(b) measurable

(¢) Both(a)and (b)
(d) None of these

The equation |z = 1| * Iz + 1| = 2 represents
(a) acircle (b) anellipse
(c) aline (d) asegment of x-axis from —1 to 1

The bilinear transformation f(z) which maps the points 1, 0, —1 into the points —1, 1, 0
respectively 1s

Z44 zZ—1 Z o
@ 5o+ ® =5 (@ == (d) None of these

The value of j dz, where C 1s a part of the circle with centre (2,0) fromz=5toz=2+311s

C
(3). 3+2i (b) 3-3i (¢) -3+3i (d -3-31
The radius of convergence of the power series > nZis

n=1
(a O (b) 1 (¢) - © (d) None of these
Let f(z) = u + 1v be an analytic function. If u = 3x — 2xy, then f(z) is
() iz¥+3+c (b) iZ2+3z+c () iZ+3z+c @ iZ2+32%2+c¢
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68. Afe X T SigFRwHa Hea glis A 8, qe Frfoifea # & 17 a1 e 7 2 -
() Xigiwaang | (b) X AT — SR 7T i T8 W g |
(c) Xuvuican: TREE 8 | d) THIAPETE
69. B f: [0, 1] — R 35 THR IRHATNA 2
f(x)={1 , 3fe x 3T B

0, AfgxulEa 2
LEREE
(a) Tl e a1 (o THHAHT (b) A AIT THEHAAT
(c) e (U THFHIT (d) 7 oaT 3R T & {HH ausaHE
70, et st a s <1+ &) > Freerfan & fibm o e e 2
@ e ® e @ @ =
71. amﬁmﬁwaﬁmagaa{xilzp_l}%:
(a) ®eq (b) EgW c) dug (d) 370 & HE T
72. T WG Gl B GHET SRR -
(@ BITER I (b) TIRI
(c) Tl (T (b)) | (d) A PETE
73. THHW |z 1|+ |z + 1| =2 =@ Fa g :
(@) THIW (b) T el
(c) TH@l (d) x-JT:W-1H/1d%%GSH |
74. famgati i, 0, - wIwW: 1, 1, 0 R Mfafafa w0 aren fotehs s f(z) 2 :
sy ol O @ eI

75. fdz,srzﬁ’ C,z=5® z=2+3i %I M 9Tet g0 HT 90T & A1 RH1 &H5 (2, 0) 7, S IH
@
%-

(8) 3 +2i (B) BB (c) =3+3i (@) =3 =3i

76. WEAAN . n 20 SRR B d
n=1
(@ 0 (b) 1 (© o (d) & BT
77. W f(z) = u + iv U (oINS B & | G u=3x — 2xy, T8 f(2) B
(@ iz+3+c (b)) iZZ+3z+c () iZ+3z+c (d) iZ+32%+c
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78.

79

80.

81.

82.

83.

84.

85.

86.

87.

88.

VA
The value off —— dz, where C is the circle | z | =2, is
zZ(z—1)
C

(@ mi (b) -m (c) 2m (d) 2m

Which type of singularity does the function f(z) = (z — 3) sin & i 2) haveatz=-27

(a) Removable (b) Non-isolated essential
(c) Isolated essential (d) Pole

: : : : | 45
The image of the straight line under the transformation w = 218

(a) acircle (b) anellipse (c) aparabola (d) astraight line

e’ 4
The value of f = dz is

|z|=3=

(a) 2m (b O (c)y 12m (d) 6m

Which of the following functions is not meromorphic in complex plane C ?

(a) = (b) : I() (c) ‘E‘Z;,_: (d) None of these
sin |~

sin z

=l

Z

The value of the integral f zdzis

|z-a|=r
(a) 2mi (b) "2nr? () 2mir? d 2=n
The number of binary operations on a set G of three elements is
(@ 3° (b) 9 () 9 (d 32
If order of an element ‘a’ in a group G is 27, then order of a° in G is
(a) 1 b) 3 () 9 (d) 27
The number of units in the ring (R, +, *;), where R={0, 1, 2,3,4,5,6} is
(@ 0 (b) 1 () 6 (d 7
The set of natural numbers with binary operation ‘“+’ forms
(a) an abelian group (b) agroup
(¢) amonoid (d) None of these

The relation of divisibility in the set of non-zero integers is
(a) reflexive, symmetric and transitive

(b) reflexive, anti-symmetric and transitive

(¢) reflexive and symmetric, but not transitive

(d) symmetric and transitive, but not reflexive

Series-B 18 ESO-13



7s.f e dz, TEICTH I |z| =28, FIAFE :

2z — 1)?
(Ca) i (b) —mi € 2m d) 2nui
79. W f(z) = (2 3) sin 5 +2)aﬁrz —2 v fafesan fora v $i 2 7
(a) I (b) g sitEr
(c) foge srfemd ) IFH
80. el w1 T w =+ 3 st e @
(@ THIE (b) T ieigE (c) T wEeH (d) TS @
81. fﬁdzamm%
(a; 3m:z i (b) 0 () 12w (d) e6mi
82. ffafiga @ &l a1 wom wfty guas C | Fash! B T8 2 ?
@ 2z B — © 5 @ AR
e
83. THTHA f ZdzHHAE :
(a) 2:i_a‘=r (b) 2mr? € 2mir? d 2n

84. = ra¥al aret g G W sl wiepmati i qe @ -

) i (b) 9 () 9 (d 3?
85. ¢ U TYg G H 30 U A a FI HIE 278, A g S K HfE GH R

(@) 1 (b) 3 () 9 d) 27
86. = (R, +,,°,), &I R=1{0,1,2,3,4,5,6} § Ui h G& 2 :

(@ O (b) 1 () 6 d 7
87. fezmandt wleran <+ o |1 wHfae G@TsT H EY=A |

(a) U ATeeA T (b) THHELE

(c) UHHHMES (d) T8 & HIE A&
88. AU qUITehi o TY=T | frwT=oal o1 Hea & :

(a) TG, THHT U HHHS | (b) ey, Sfd-Tufhd ug Gh |

(c) ¥aqed Ud Huld & fohg Tshmeh 481 | (d) THYA U9 HebTHh &, fohed T & |

ESO-13 19 Series-B



89. The number of generators in a cyclic group of order 9 is
(a 2 (b)y 4 (© 5 (d) o6

90. The units of the integral domain ({a+1b:a, b € Z}, +, -) are
(@ 1land-1only (b) 1andionly (c) 1and-ionly d 1,-1,1,—

91. Let PID, ED and UFD denote principal Ideal Domain, Euclidean Domain and unique
Factorization Domain respectively. Then which of the following is correct ?
(a) EDcPIDc UFD (b) PIDc EDc UFD
(¢c) UFDcEDcPID (d) PIDc UFDcED

92. Let G be a group such that a®> = e and ab a™! =b? fora, b € G. Then O(b) is
@ 32 ®) 31 © 16 @ 15

93. Let (Z,*) be an algebraic structure, where Z is the set of integers and the operation * is
defined by n * m = maximum (n, m). Which of the following statements is true for (Z, *) ?
(a) (Z, *)1s amonoid. (b) (Z, *) 1s an abelian group.
(c) (Z, *)1sagroup. (d) None of these

94, Ifx+1 1safactorof
X —x3+kx+5, thenk is

(@ 3 (b) 6 () 7 (d 8
95. A group GisabelianifandonlyifVa, beG:
(@ (ab)'=bla (b) (ab)*=ab
(c) (ab)?=a’b? (d) (ab)*=ba
96. A particle describes the curve r = a(1 + cos 0) under a central force. The law of force is
u u u u
(@ 2 (b) = © = d =

97. A particle of mass m is falling downwards in a resisting medium whose resistance per unit

mass is kvZ. If V is the terminal velocity, then k is
2

\4 Vv
@ ®) © 3 @ ¥y

98. The speed v of a particle moving along the x-axis is given by v2 = n? (8bx —x2 — 12b?). The
centre about which the motion is simple harmonic, 1s
(a) x=4b (b) x=0 (c) x=-4b (d) x=2b

99. The radial distance r of an apse in a central orbit in terms of p, the length of perpendicular
from pole on the tangent at the apse, is

1
@ 3 ®) © 3 @ b

100. The order of differential equations of Lagrange’s motion is
(@ 2 (b)y 1 [+ (d) None of these
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89, hife 9 o 1T THE H hi ol TEAT & :
(@) 2 (b) 4 () 5 (d) 6
90. UTHI I ({a+ib:a be Z}, + ) HIRAS :
(a) $aA1TY-1(b) HaA 1aAi (¢) Fadidad - (d) 11,1,

91. HET PID, ED @91 UFD 5A: G4 TUETEe I, Jaagia o= aun ifgdd 0H @usd o<
H eRid s g | a8 Feafafaa g s @ g 2 -

(@ ED c PID c UFD (b) PID c ED c UFD
(c) UFDcEDCcPID (d) PIDcUFDcED

92. WMGUhImaEafmia be GHFfM S =eT@aba! =b2T@ O(b) 2 :
(@) 32 (b) 31 (c) 16 (d) 15

93. WA (Z*) U IS GEAT 8, W&l Z Uil &1 HY=d a¥T @A + GRATNA @,
n * m = AIHAH (n, m) B | (Z, *) % e efafaa s a s oo 8

(@) (Z *) THHANES 2 | (b) (Z, *)TH A TG R |
(€ (Z*)Thugge | (d) ¥ @I T
94. Ax+1
x4 —x3 + kx + 5 %1 Ueh UHEUE Bl a9 k &
@ 5 (b) 6 (© 7 d 8
95. GUH el ag 2 A AN Pa@ ARG Va be G
(8 (ab)'=b"'a" (b) (ab)*=ab
(c) (ab)*=a’h? (d) (ab)*=ba
96. T U HER Tt 3 L T r = a(1 + cos 0) T AT HIAT & | I H4T e o foIg w2 -
@ ) © @ 7

97. m ZETH T T HUT, T Sl e # et sfaty geame 6t 9fa 5@ & fore b2 8, fir
w2 | Jfe A<M S V a9 k 1 °F 8
z \

"
@ 5 O © 3 @ v

98. x-3T81 % I THAHH TS YT BN T 2 = n? (8bx — x2 — 12b2) G feam m B | s Fwes
|TYE T T AT AR, B -
(@) x=4b (b) x=0 (¢) x=-4b (d x=2b

99. T Heh; & H wfedrehl i i gl r, Y7 & wfeke T ET= 18 TRl W@ W ST 1 e h
?ﬂﬁﬂép%aqaﬁ%

@ 5 ® » © @ b
100. st o Tfct Y STaeher THIHWT Hl HIfE R :
@ 2 ®) 1 © 3 @ HEFE
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