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1. If G is a group such that (ab)” = a”™b™ for three consecutive integers m for all a,b e G,

then G is

/ Abelian

(B) Non-Abelian
(C) Cyclic
(D)  Additive group

G aanug gm G wHmd (ab)” = a™b™ aearug eparm OsTLTESlwTer Ap(p TaETEET M -&EWD Sl
a,beG aafle G eranugy

A)  ebdlwer @ewd

(B) =bellwen evers @eold

©€) ealLs@Eon

(D) &l (h& @ew

2. If sin(@ + ig) = tana + i sec @, then cos 20 cosh 2¢ =
A -2 3
© 2 (D) -3

sin (@ + i¢) = tana + iseca eafled cos 26 cosh 2¢ -eir L

A -2 B) 3
<€ 2 ' D) -3
3. If tan (& + if) = x + iy, the value of x* + y* + 2x cot 2¢ is
1 B) 2
C) 3 (D) None of the above

tan (a + if) = x + iy aaflé x* + y* + 2x cot 2a -e wHllL peg)

@ 1 B) 2 .
€ 3 (D) Gupsar agejdame

o 3 FAMTS
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If all the minors of order r + 1 of the matrix A are zero, then

@A) plA)=r
B) plA)<r
© plA)>r

\% p(A) is not greater than r

A crénp sl 1+ 1 euflanswjenw sieweargg Hppeaflé Cammoaus @y LRI erafld,
@) pA)=7

B) plA)<r

© plA)>r

D)  p(A) eremug r @ e Quilwgee

Which of the following is true for any two square matriées A and B of the same order?
A (4B)' = A'B? (AB)' = B'A™
(C) (A+B)'=A'+B" (D) Adj.(AB) = (Adj. A)(Adj. B)

A wpyw B eeauen Gy aflemeswsrer G a5y ieflsd aafle, SpaaeaupaT ag) &l p&Ld.

(A) (AB)? =A"'B’! (B) (4B)' =B'A™
©@  [A+B) =ATY4 B (D) Adj.(AB) = (Adj. A)(Adj. B)
b
- J- flx)dx =
b . a
@ [ fx)d v{ [ Flx)dz
a b
© - Tf(x)dx D) 0
b
- [ fx)dx =
’ b a
@ [ fx)x B) [ flx)dx
a b
© - [flx)dz D) 0
b



T The vertex of the parabola (x+4) =8(y+2) is

@) (4,2) ,,6( (-4, -2)

© (4-2) D)

(x +4) = 8(y +2) erénp LTeu@aTLIGSET 2 58
A (4,2) (B)
© (4,-2) (D)

18

8. Asymptote of y = -

x-1
VK y=1 (B)
(© x+1=0 | (D)
y= - _ & Azrened Gg,rr@(?a;rr@
x—
A y=1 (B)
C) x+1=0 D)
dy

9. If y =sin(sinx) then — =
dx

(A)  cos(sinx) B)

' y cos x cos(sin x) D)

y = sin(sinx) erefidd ? —an iy
L

(A)  cos(sinx) | (B)

(C)  cosxcos(sinx) (D)

"y+1=0

sin(cos x)

sin x cos(sin x)

sin(cos x)

sin x cos(sin x)

FAMTS
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10.  Solve: (D-3)" y=e*

o
M y =(Ax2 +Bx+C) e?"°°+ii-3—es’r

X 3

B) y= (Ax2 + Bx + C) Sl +%e3"

3
(C) y=Aeé* + Be** +Ce** + %e”“"

3

(D) 3= A+ Be™ + Ce™™ + o™

Sigs: (D-3)° y=e*

3

A y= (sz + Bx +-C) e +%e3’

3

B) y=(Ax*+Bx+C)e™ + %ea‘

3
(C) y=Ae* +Be* +Ce* + %e‘h

3

(D) y = Ae* + Be®™ + Ce ™ +%e‘3"

‘1L The complementary function of (D2 +5D + 4) y=0 is
(A) Ae™ + Be*™*
(B)  Ae® + Be**
(C) (Ax + B)e™

\/ Ae™ + Be™*

(D* +5D +4) y = 0 erénp swenu g6 Hans Siay %m@'
(A) Ae ™ + Be™
(B)  Ae® + Be®*
© (Ax+B)e™

(D) Ae™+Be™

FAMTS 6



12,

13.

14.

The p.d.e. after eliminating the arbitrary constants a & b from z =(x2 ks a.) (yz q b) is

A) xyz=pq (B) z=pq

\;9/ 1xyz=pq (D) %%

z=(x2+a) (y2+b) TEID  FETUITLIgeSl (BB §éraﬂ&m&mnm wrfledser a, b-samer Badlwiben

Qupuu®b uEH uamasbs(p swaTUTLTEIS)

(A) =xyz=pq B) =z=pg
X

(C) 4xyz=pq @y S
P q

Solve p*+ p-6=0 where pzﬂ

dx
(A)  (y+2x+c)(y+8x+¢)=0 M(ﬂy—zx—c) (y+3x-c¢)=0
©)  (y-2x+c)(y-3x+c)=0 D) (y+2x-c)(y+3x-c)=0

p =-§1 aaflé p*+ p-6=0-ar Sitey
X

(A  (y+2x+c)(y+3x+c)=0 B) (y-2x-c¢)(y+3x-c)=0
(C) (y-2x+c)(y-3x+¢)=0 (D) (y+2x—c)(y+3x-¢)=0

The complete solution of p® +q*=x+y is

l i 3 5 3 o5 3
Mz:%(x+a)§+%(y—a)§+b (B) z=%(x-—a)§ +—';-(y-a)§ +b
3 3 1 1
(C) Z=%(x+a)§ +%(y+a)§+b (D) z=%(x+a)§ +%(y+a)§ +b

Piqi=x+y eanm au@sCap SLAUTL I3 @ WPPELOS SiTa| DpELD

3 o B 3
(A) zzg(x+a)“g+g(y—a)5+b (B) z:g(x—a)5+—3—(y—a)5+b
3 3 2 2
i ' 1
(®)] zzé(x+a)‘:‘ +§(y+a)g +b (D) zzg(x+a)lz +§(y+a)5 +b
2 2 2 2
7 : FAMTS
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15.  Find Lfe]| =2

1 1
(A) E‘ Ms+a

Qg D) —
S—a S+a
ETGRTS : L[e'l‘“].
Ay - — (B)
- s—a s+a
(©) _S ; (D) 8
s—a s+a

6. If L[f(2)] = ée_l ' then find the value of L[e™ - £(31)].

M _1_ 6—3/34‘1 (B) l e—3!s
s+1 . s

© et | @ Zee

) 5

L[f(t)] = ée‘ll"s arafled L[é"‘ : f(3t)] -am L] eremen?

(A) 1 e-3/s+l (B) l e—3 s
s+1 s

© Lo | @ 3
s S

17 Find the inverse Laplace transform of =

, s +w
\/ coswt (B) wcost

(C) sinwt (D) wsint

55 -6 GBALTmreT rlione o HrHn Mo STer.

s +w _
(A)  coswt (B) w cost
©) sinwt | (D) wsint

FAMTS 8



18. The inverse Fourier transform of F(s) = 51— If(x)e' “* dx is
- /s

\9/ f(x)= [F(s)e™ ds B) f(x) :% j F(s)e™ ds
—m T —a0

©  f@)= e ds D) f(x)= [F(s)e ™ ds

1 @
E _J;F (s)e

F(s) = -51—— If(x) e ™" dx -Gsner :.,grﬂm o mrpHnsder Coiomm ereg)
T

(A) f(x) = _J;F(S) eisx ds (B) f(x) - _J;T_I;F(s) eisx ds
©C) [fx)= —J;—?-ICF(S_)("“ ds D) f(x)= -I;F(s)e‘fsx i

19.  In Fourier cosine and sine transforms, F,[f'(x)]=-sF.(s), if

Mf(x)—ﬂ] as x —» B) f(x)>x»asx—0

©) flx) > as x - (D) f(x) > o as x > —w

sepMwfler Garenger wpmb eaer 2 mwrpme F, [f'(x)] = —s F.(s) eafled
(A)  [f(x)>0as x> B) f(x)>xoasx—>0

(C) flx)>-xasx—>w® D) f(x) > as x > —o

1, O . . .
20, If f(x)= {0 s ; then the value of the Fourier co-efficient a, is
, T<X<2nm,

W/O B) -2

© -3 ' D) -4
Flo) = b DgpcE 1D, o Wi Gemrad a, -6 LY eTemu
- O,E‘<x€2ﬂ'€r s eolp Ml GemTad a, -6 Ly &l
@a o (B) -2
e -3 D) -4
- 9 FAMTS
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21. Hﬁ.di‘:j (Vx F).nds is
c ]

(A) Fundamental theorem
(B)  Gauss divergence theorem

(C)  Green’s theorem

w Stoke's theorem

”F.d? = H(V x F).nds Grrsinugj
g

¢
(A)  @igiuem Cehpb
(B)  smev umie| CsHpLd
(C) &fenev Capmid

D)  evCnéev Copmd

22.  If the product of two roots of the equation x* — px” + gx* —rx +s=0, is equal to the

product of the other two roots, then

(A) s=p+q+r
®) p*=ris

(C p*-4pg+8r=0

2t —px® +qx® —re+s=0 aany soemum iger @ apoisalar QU@BESD WHD A epwhisefer
- QumsssHnE s erafle, ' .

(A s=p+qg+r

®) p’=r’s

(©) .p3—4pq+8r:0

a =%

FAMTS ' 10 -



23.

24,

In the ring R of Gaussian integers,

W 1+t 18 a prime element

(B) 1-i is a prime element
(C) 5isaprime element

(D) 1+1i is not a prime element

R erenp sreflwen appésallen cuenerwi gl
(A  1+1 gmusra oy

(B) 1-1 @@ usn g_guhq

(©) 5 emusraply

(D) 1+1 g usr 2 pliude

A non zero element a is a unit in an Euclidean ring R if and only if

(&) d(a)>dQ) B) d(a)<d(1)

©) da)=1 \,ﬂ!f d(a) =d(1)

R aerp wsellqwen eumenusdled a eanm L@BuLHD 2 piy SWE el GmbsTe, Bmpsme
L HGW

(A) d(a) >d() | K | (B) d(a)<d(1)
©) da)=1 (D) d(a)=d(Q)

Let R and R' be rings. Then the Kernel of a homomorphism f: R — R' is

(A) an integral domain - (B) afield

% an ideal (D) aring

R wppb R eeuer eumenuiiser erers: UGureps f: R — R'aarp  QewQeniLenwien

2 L &(meuneng| TR
(A)  erawr ipRISD . B) semd
(C) &row (D) euemerwd

11 FAMTS
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26. The generafors of the additive cyclic gfoup Z= {0, < 3 N L ., } are
(A) 1only (B) .—1only

(©) Oonly | V( 1 and -1 only.

Z={0,+1,+2,.... } eramp sal Lanals QuiTpss s667E GogHen sdlse

(A) 1 wl@GCw EWL (B) -1wl®mCw eyEb
(C) OwlL@HCW G (D) 1 whmw -1 w GG YGLw
27. If P and A are nxn matrices and P is a non-singular matrix, then A and P' A P have

(A) 0 as an eigen value

(B) , ias an eigen value

% same eigen values

(D) nocommon eigen values

P wpgib A eeruemeas nxn aflaer whmb P @ eupejdrar siarfl aafles A whpid P'AP
GTeTm <jamfl&ar

(A)  ysfluses e Apliy epawns QuDHlHEELD

B) 1 -ow e fniy epewrs AuDHHEGD

(©) Cruwrdflwrer Apliy aperismer QUHHHEGLD

(D) Qurg Spuy eperusamer @uﬁ)@@é;a;rrgd

28. If A and B are symmetric matrices of order n, then
(A) AB is a symmetric
(B) BA is a symmetric
(C) AB + BA is not a symmetric

% AB + BA is a symmetric

A wpmb B aeauma aflas n o oL w sn&ét saflsdr eafle
(A) AB g sw&éi

(B) BA g swsén

(C)  AB + BA q(m 810581 2jebe0

(D)  AB+ BA g swés

FAMTS 12 2



29.

30.

The series Z 1

— is
Jn

(A) Convergent

w Divergent

(C)  Oscillating

(D)  Neither convergent nor divergent

Qi Zjl;_p,_ a(H

A  eome dgrLir

(B) &Ml Qgmi

©) Siemadlenn Qg

D) eomE AsrHwade wHmb eNMGFTL (|

Let Zan be a series of non-negative numbers and let s, =a, +a, +---+a,. Then Za,,
converges if (s,) 1s

Mbounded

(B)  not bounded
(C)  oscillating
(D)  bounded below

'Zan eraLg @@DWHD erawseflar QA TLT LOHOID 8, =a; +ay + -+ a, e, Zan Qamiit
@elgons GeauamBGwermme (s,) eremn Ggm iy

‘ (A)  eugbyerer le:n__frq

(B)  eupbiGeveom QgL

©) eadlam Qgm iy

D) &Gy eupbLyerer QgL P

13 FAMTS
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31. R with usual metric is

‘/ not totally bounded (B) bounded

(C)  not complete (D)  compact

R-6 grgmyemr wriy Germhg — D GD.

A) o eurb@éerr wriy Qeuef (B) eupyerer Qeuafl

©)  wep wriy CQeuefl e (D)  s#flgworer wmriy Qeuefl

32. If f is continuous on ﬁhe closed bounded interval [a, b] and if F(x)= _[f(t) dt, then

(A) F'(x) # f(x) V x € {a, b} (B) F'(x)=0, xe{a, b}

w F'(x) = f(x), x<{a, b} D) F(x)=x, ¥V xefa, b}

[a, b] erémp epw LHHD créemawjeTer Gent Qeuafludey, f aramugy Qgrrsdlwrar sri@uelld wHmb

F(JE) =j‘f(t) dt erefled

(A) F'(x) # f(x) V x € {a, b} B) F'(x)=0, xec{a, b}
(C) F'(x) = f(x), xe{a, b} (D) Fx)=x ¥V xeia, b}

nx
5 ¥
n“x3

% uniformly convergent (B) divergent

33.  The sequence of function f, (x)= ; (o< x <) is

(C)  not convergent (D) not uniformly convergent

£ ()= = m; 5 (—0 <x <) eretp amiyseiler Qgm 54 S (GLD.
+nx" :

(A)  Syrew (muGs Cgmiéd (B)  effleys Azriiss)

©C)  @uhmEs Qgriés side (D) &ymer miiGsH QsmLiés oo

FAMTS 14 ol



34.

35.

36.

\/ w=l (B) w=i
2 ; Z
=

The transformation w =e”z is
(A) atranslation (B) a magnification

a rotation (D) a contraction

w=e"z —GTEND 2 (HLDTMHMLD
A)  gm@LuQuuwrey B)  @m 2 muQumssd
(©) & awpné D) omaemesn

~
The bilinear transformation which transforms 2z =, z,=1,2,=0 onto the points

w, =0, wy =t,wy; =00 18

© w==t D) w=-

z=®, 2,=1,2,=0 erarp yeareflsaar w, =0, w, =1,wy =0 erenp Yeraflgeflar Gud o (HwTHOL

Qewwyb, @wrd Crilw 2 (HorHmDd '

(A) w:l (B) wz-i-
< 4
I D e
z z+1

The sufficient condition for the transformation w = f(z) is conformal in a region D is"

(A)  f(2) is analytic in D

w f(2) is analytic and f'(z)#0 in D

(C) f(=)=0inD
(D)  f(2) need not be analytic in D, but f'(z)#0 in D

w=f(z) erenm o morpmb, Dt uGHl® @nm GemhiEh e morbpors @b CuigLora

Bupsenen

)  f2) ,-D—ei) @M LGpeD smiLng @)mss Cauam(pib

B) D-e. f(z) emusapamp stiursab, ['(2) # 0 aarayb @més Geuer(Hib

(C) - D-&, f'(2) =0 aren @méas Couamt(Hid

D) D-é, f(z) @n ugwep stiurs Qméss Come @owma, e [(2)#0 s QMHEs
Ceuamr (HLd

15 FAMTS
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37.  The Laurent's expansion of f(z)=————in the region 0 < |z —1| < 2 is
(z-1)(z-3) _
@ f@y=-3 I_+3
n=0 6 n=0
~ e Z l)n
\/ f&)=5— 7 s
1o 3" o
© f@==) = Z
2 n=0 2' n=(0
O f@)=-3 23
n=0 6 n=0
0<|z-1] <2 eremp uEgHuled f(z)zm aremm ammfen eomyeren oflflay
k) n+l @
@ f@=-) T+
n=0 6 n=0
=1 & (21
B - =
( ) f(Z) 2(2_1) ; 2n+2
1w 3% S
© f@==) =+
2 n=0 n=0
. o n+l L) 1
D f@)=-) -3 —
n=0 6 n=0 =<
38. The residue of zcosl at z=0 1s
z
-1
& 1 \/ —
(A) 2
© o (. -
45
z cosl-és@j 2 =0 yereflulley eréad DG LD.
.z
@ 1 B =L
2
© o0 @ =X
. 45

FAMTS 16



When a number of forces act on a body and keep it at rest, the forces are said to be in
(A)  Not equilibrium _ (B) Contact
(C)  Reaction Equilibrium

em Qurmefler Bg v dlmssear QewdulLreb, SHsy QurBEr Howns GmBST®, b
Nen&&eT —————————60 ©_aeren.

(A)  swléoaeng Hlane (B) GQasmiiy

(©) adi Qewe (D)  swflae

If P and @ be magnitudes of two forces act on a body with angle @ and ¢ is the angle

between P and the resultant, then tang =

o Qcosa RQsina

; P +@Qsina P+ Qcosa
Qsina Qcosa

© P -Qcosa D) P +Qcosa

a eaep @eLlulL. Gsrewd edrer, @Qrewh elewsser P,Q eauen g Qumrmeflan W)

GswaulLme, Cogib ¢ erearug P uldp@b eleaerey allemas@h @eaul L Garab erafld), tang =

(cosa @sina

) P+@sina (B) P +Qcosa
RQsina Qcosa

© P—-Qcosa @) P +Qcosa

With usual notation in Friction

(A) F=% (B) R=uF

WF=;;R (D) F=R

aupgarear GHluiRsefld 2 yrie eles =

(A) F=§ B) R=uF
(© F=uR D) F=R
17 FAMTS
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L

42, In Network, the dummy activity is represented as
(A)  Straight line
Dotted line
(C) Zero
(D)  Positive

auanadanarsdier, Cumel Qeweur L GHULsDHEG —— & uwaru(H55Gaum.
(A)  Cpygmen (‘S_aarr@
(B) yereflsermemear Gamh

©) uymHubd
(D) Sews wliy

43. In solving 2xn game by graphical, the solution available highest point on

W Lower envelope (B) Upper envelope

(C)  Origin (D) Negative side
2xn eQeenun el eauenguL apeple Ere@h Curg Siay ——— 2wips yeteflle
B{ENLDWLD.
(A) &Gy o drer Gpefla (B) CuwCa 2drer @pelle
©C) Hle (D) el Fevsulled
44.  The discounts are offered for large purchase take the form of
Price breaks (B) Demand
(C) Purchase (D) Zero

<ifswns ey d Cung QsTHEEGD SETEHUIY ST SHDLS] SHaIFET STSTTEILONS @)6UaT

SIEDPESIL(HILD.
(A) dleva @en_Qeuafiufied (B) Caeneu
C) amgeug D) umgwb
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45.

46.

47.

In two-phase simplex method, phase-II always type.
(A) Maximize / W; Minimize

€ < | o =

@m s AbQersen memuﬂé;. @ram_reug HLL b eriQLIM(LYE D ——————— GUESWTS B)(HEHELD.
(A)  BuQuilwsrés (B) Wb&sdwsrss

€ =< D =

In solving L.P.P. atleast one of the constraints is of > then we introduce
variables.

(A)  Slack M Artificial

(C) Constant (D) Basic

Grilwe S L sewsdlen Siey snamb Curg TG @ a;l_(_ipuurr@ 2 erenm @) (mbsTed
- Brb Sl pasliuBss CoudmGib.

A) e B) GCswpes

(C)  ombed D) egliue

The solutions of the following by graphical method
Max z = -x, +2x, -
Subject to : X =%, S -1

-0.5x, +x, <2

X, %y 2 0, are

(A x,=0, x,=1 vpa/xl:o, X, =2

() =2 x,=0 (D) No solution

Epsramib Crilwe Hi L& samsms auamruLpapudd Sigsre HaLsEw Siey
BuQuilugnég : z = —x, + 2x,

sl (Huur@ser : %y — %% =1
- 0.5%; +x, <2
Xy, %y 2.0
(A) x=0-2=1 B) x,=0 x,=2
C) =2 x,=0 (D) Sirey @évera
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48.  If the mean and variance of Binomial distribution is 4 and 3 respectively then the value of

P is
® Y

W ¥
/% ® ¥

FRmILY Lreusld snref bpmib wrperey ponGu 4 Hmb 3 el P -ar wduureas)
@ % ® ¥
© Y | ™ ¥

49. What is the relation between mean and variance of a Poisson distribution?
(A) Mean # Variance
- (B) Mean > Variance

(C) Mean < Variance

J Mean = Variance

umiigner ugeualler rreféELo LHHID LIPETEIDED 2 aTer GFTL L cTenen?
(A)  epmafl #wrpeTey
(B)  &ynadl > wrperey
(C)  symafl < wrmeTey

(D)  symafl = wopeTey

50. What type of distribution is mostly used in quality control?

(A) Binomial distribution ° (B) Poisson distribution
(C)  Exponential distribution / Normal distribution
87& sU_HUUT 14 6ThS euens LTeue igswrs uwearuRssLBang?

(A  FEmoUY Lreud (B) wmdegmer uyeued

(C) <2PsEsEN ureud (D) Quablame Lgaie
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52.

53.

My3+y2+7y—17=0

An equation with rational coefficients, one of whose roots is V5 + /2 is

\/x*‘—14x2+9:0 B) x'-14x*-9=0

(C) x2+14x2-9=0 (D) None of the above

V5 + V2 -@eu ppersalbd NEswD @m&réjasénm QameawTL 6TLIT(H
(A) x* —14* +9=0 .(B) x* -14x2-9=0

(C) x*+14x*-9=0 (D) Cunser erg e laene

If a, B,y are the roots of the equation x* + x* + 2x + 3 = 0, then the equation whose roots
are f+y-a,y+a-p, a+ pf—y isgiven by

A YP+y»P+Ty+17=0

© P-y»+T9-17=0

(D)  None of the above

a, B,y aauamer x° + x° + 2x + 3 = 0 erenp swenLT g6 epohmsa arafled, S+ ¥ —a, y+a - f;
a+ f -y gHwueupeny (LTS 2 el swerum()

A Y+y +T7y+17=0

B) FP+y+Ty-17=0

©€) Y-y +T7y-17=0

D) Cuonsar age|bldema

The value of k for which the roots of the equation 2x* + 6x* + 5x + k = 0 are in A.P.

@A -1 B) 0

\/1 | (D) -2

2x° +6x* +5x + k=0 cranp swarunligen o sl Hs6smfld @mbsred, k-er wiiy
gl (HHEsTLMed

A -1 ®B) 0

© 1 D) -2
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b4d. .

i

If lim@(a+bcos€)~csm6

0 s = 1, then the values of @, b, ¢ are respectively

- (A) 60, 80, 120

(B) 120, 80, 60

‘/ 120, 60, 180

(D)  None of the above

A(a + bcosf)—csin
m

lim e =1 erafled, a,b wHYD ¢ -ar LHUYSE WPeopCw

(A) 60, 80, 120
(B) 120, 80, 60
(C) 120, 60, 180

(D) Cuopsearr. eage)dloema

If two of the roots of the equation x? —5x? —16x + 80 = 0, are equal in magnitude but

opposite in sign, then the third root will be

V7

(B) 16
(C) -80
(D) None of the above

x® —5x% —16x + 80 = 0 ereTp FLATLM_G&T @TET(H PQEEET FOLTAT TeRTHULD THi GHlwbd

Q& TeiTIY (BHHSTD, DIFET APETDTEUF] CLPLDTES)

(A) 5
(B) 16
(C) -80

(D)  Cuwpsamr_ ergajfldeae
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57.

58.

56.

The radius of curvature of y = cosx at (0,1) is

Vg

© o

(0,1)60 ¥ = CO8 x €T CUEMETEUGHT] LD

A -1
(C 0

Polar equation of a circle with radius a and with centre (b, ) is
% a? = b2 +r? - 2breos (6 - @)

B) a® =0b*+r*—2brcosd

(©) a®=b*+r® +2brcos (0 - )

D a*>=b*+r®-brcos(d-a)

a syypeLw, (b, @) g ewwions 2 e w el L g6 gimmeu saUT(H
A  a® =b*+r®-2brcos(0-a)

B) a® =b%+r%-2brcosh

(C) a®>=b>+r®+2brcos(0-a)

D a®=b+r>-brcos(6-a)

Envelope of y = mx +Va’m® +b* is

(A) x2+y2=1.

(A) x2+y2=1

B) 1

()R 74

B)
(D)

N

23
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59. If C is the triangle with vertices (0, 0, 0), (1, 0, 0), (1, 1, 0) then Iyzdx + x%dy =
C

(A)
©

B) 1
V&

C erémugi (0,0, 0), (1, 0, 0), (1, 1, 0) ererp peananaener Qamawr (p&Careaid erefle Iyzdx +x’dy =
: c

Ri= O

(A)
©

B)
D)

= O
W= =

60.  The volume obtained by revolving about Y axis a curve x = f(y) intercepted between ¥ =a
and y=1b 1s

b
Mjfrxzdy

(B) j;r yzdx
;
© [ x%dy

b
@ | gxzdy

x = f(y) eram cuamemauenyanw y = a wpmd ¥y =b e @en L L ugduier Yeow issras Qarem(d

spmblerTe) SHenL_S@GLb san DjeTeuTang)
(A) i:r x*dy

;
®)  [zydx

;

© [ %y

b
™ gxzdy
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61.

62.

63.

The complementary function of (D"’ - D)y =12e" is
(A) A+ Be* +Ce™

(B) (Ax+B)e*+(Cx+D)e™

(C)  3xe”

M A+ Be*+Ce™ + Dcosx + Esinx

(D° - D)y = 12¢" arénp swenum_g én aamssTiy SreT
(A) A+ Be*+Ce™

B) (Ax+B)e* +(Cx+D)e™

(C)  3xe®

D) A+Be*+Ce™ +Dcosx+ Esinx

Centre of the circle (x + )’ + (y + k)* = r? is

S h-h) C® (k)

©  hh ® (-
(x +h)? + (y + k) =r? aramp aul L gdlen enowitb
@A) (h-k) "’ ®B) (k)
©  (-hk) D) (h,~k)

The particular integral of (D* -3D* -6D+8)y=x is

(A) % [l+x+x2] (B) [x:‘1 +3]

1 3x
© 3 ke V.4

(D?-3D* -6D+8)y =x-an fipiiLs Qsmena (P.1) openg
DUy LS BTG

W= 0|~
1

=

+

= |

| SRS |

(A) %[l+x+x2] B) é [x? +3]
(©) % [x i (D) % {x + %]
25
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64.  Solve xy(p? -1)=(x* -»*) p
@ (5" + ) (xy+c)=0
® (P+y+c)(? +x+c)=0

W -y 20 (9-0-0

@ (*+y*+c) (x+y+c)=0

siss xy(p* - 1)=(x*-»*) p

(A) (x-2 +y* + c) (xy+¢)=0
B (+y+c)(p®+x+¢)=0
© (x*-y*-2¢)(y-¢)=0

D) (x*+y*+c)(x+y+c)=0

65.  Find the Laplace transform of L [M]

A) log (32 +9) —log (32 * 4)

1. [ & ]
B =1
(B) 2 e \82+4
1 (s ]
C — lo
© 2 g\32+9
1 (2 +9
' —log | ]
2 \ & +4

L[M

t :|‘651 QMLIGTEN 2_(HLOMDMSENS &ITesr

A) log (32 +9) — log (52 = 4)

®) %log{ : )

st +4
1
© ()
1 s+
v ==
(D) 2 0g[82+4J
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66.

67.

68.

L‘l( 2 J is valid for

s+a

% s$>-a B) s>a
(C) s=a D) s=-a

1
& WG f
[S : a] <, eriCGung) sflwmeng
A s>-a B) s>a
(C) s=a (D) s=-a
Using Laplace Transform, find the value of J‘ﬂ dx.
x“+a

rlemeler 2 (HTHDSS L6 (& I sainte 5 dx -em UL srer.
2 +al -
T ~a
w3 B) e
7 .
L S “ D) o0

If Fy(s) and F,(s) are the Fourier sine and Cosine transform of f(x) then
%[Fs(sa- a)+ Fy(s - a)] is equal to

M F, [f(x) cos ax] (B) Fc[f(x) sin ax]

(©)  F[f(x)cosax] (D) F[f(x)sinax]

Fy(s) wpgid F(s) eeaug f(x)-ssrer Syflwi e wpmb CQsrmsear o murpmb erefled
%[Fs(s+a]+Fs(s—a)]-és@&mmrrm@.

(A)  F[f(x)cosax] (B) F.[f(x)sinax]
(C)  F,[f(x)cosax] (D) F,[f(x)sinax]
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-1 =w<x<0 ; : ‘
i then the value of the fourier co-efficient a, is

69. If =
1) {x+1; O<x<n,

A) i \ﬂﬂJ

© 2z D) 3=z
x—1 —IJT <x<0 SR : . ’ : .
f(x) ={ arafle, ST Gawsd a, -6 wHLL eTaTLg)
x+1; O<x<7m
1 .
Aa = B) 0
/s
C 2 D) 3=«

70. If f(x) =|x] in (-7, 7) then the Fourier co-efficient a, is

/5

\Jﬁ/ . ® %
3n 7*

© % | o =

(-, m)-a f(x)= | x| araflad ool Gewrsh a, eremg

@ 7 ® =
(©) i (D) 7
_ 2 , 2
71 If f(x)=x in (-7, z) then the Fourier co-efficient a, 1s
%
A By =
A = B) 5

© Z | m

(-7, n)-& f(x) =x erafle S fum Gawsnd a, g

r
@ = B) 5

(©) D) o

/4
4
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72. Véxi+¢(Vxii)=

\)/ v (4ii) ®) V.(pa)

©) (V.¢).u D) (Vxg).i
Vo xii+(V xii)=

@) vx(pa) B) V.(¢a)
©) . (v.¢).a D) (Vxg).i

73.  Angle @ between the surfaces ¢ and ¢, is

V x (¢ -¢,) V- (d x¢)
A g =—I1 T2 B = ——rL 127
i TRy B 088 =5 Iv- a
Mcosez(v'ﬂ)'(v";ﬁz) (D) cosﬁz(vxél)'(vx@)

V-V il V- &lIV- |

¢, wONL ¢, samsEersdaLCuwrear Carambd 6’ aang)

Vx(d-¢) ' V(4 x¢p)

A G B g = ———=—

(A)  cos Valv 4l (B)  cos VAl 4

(©€) cosﬂz(v"ﬁ‘)'(v'%) (D) cosgz(vxﬁ)'(vxﬂiz)
V- &lIV- &l V-4V &

74. If F =acosti + asint}-rtié then the acceleration is

(A) acost) (B) —asintf+acost}:+ﬁ;

W—acostf—asint}' (D) a

F=acosti +asint ] +tk aafid Sisan (PHSSID eTaTLIF)
(A) a.cost; (B) —asintf+acost}+};

(C) ~acosti —asint ] D) a

.a 29
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~1

ot

A maximal ideal of the ring Z of integers is
2) B @
(C) (6) @») ®

ppéaafien euemarwd Z -6 g(m BLGLIH Smowb.

@ @ B) @
€ (6 ' D) @

76.  The characteristic of an integral domain is
(A) always zero
(B) always a prime number
©) 1

% either zero or a prime number

(T GTaRT avﬁj&gﬁs&! FmUiL) eremr e
(A)  euQumupgib Lselwb L@

(B)  eruQumpgb e(m LI&T 6T By,GLD
© 1

(D) UHBIWLID DS LIST GTEHT @D

77.  The units in the set @ of all rational numbers are
(A) 1land-1only

(B) 1lonly
(C) —1only

\/ all non-zero elements in @

eildls Wpm cramsaiien s@umd Q -6 2 GTET @&
A)  1wpmb -1 wl{Hbd

B) 1w @b

©C) -1lwvipw

D) Q- 2 arar @GS %@mmﬂ;m 2 muLa&er
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78.

79.

80.

Two eigen values of any orthogonal matrix of odd order are

A i,-i _ B) 1,:
© 01 w 1-1

FCsaib @hern aufles Qsmi@ss Siaflufen @a;rsa’uf@ UL eLpeuriser
A -t B) 11
) 01 M) 1,-1

Let P be an ideal of a commutative ring R . Then P is a prime ideal of R if and only if
(A) R/P isafield
(B) R/P is aring
R/P is an integral domain
(D) R/P is a skew field '

P arénug R aramp uflonpm eusnemwigden e &mowd arens. HLQUTWs P erg R -ar usns Emwid
aTan @(mHSTED, @) bsTe L (HGL

(A)  RIP aenus g serb

(B) R/ P eremug) ep(m euanemuid

(C)  R/P eremug) gm eTewn S|[misb

(D)  R/P erenugy) e, Cam_ L& &embd

3 1 4
The sum of the squares of the eigen values of the matrix A=|0 2 6|1is L
0 0 5
A) 10 (B) 100
38 (D) 76
3 1 4
A=|0 2 6/ eremp iemulen fimiiy ppomiseiien euissmsafien s bHge
0 05
(A 10 (B) 100
€ 38 D) 76
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81l.  Every finite subset E of any metric space (z, d) is

(A) not closed (B) not bounded

(C) ' not complete Wcompact

(2, d) eremp wirtiy Qeuefludle, eTpg@eum(m (pigayaTeT 2 6T SeRTApLD

Q) W sed e (B) eunbLérer SeRTD jcba

©)  wpuwriy Qeell e (D) s&dlgwmar wiriy Qeue
82. In any metric space, arbitrary union of open sets is

(A) Closed set M Open set

(C) No.t open set (D) Bounded set

ahG @ Wiy Senfluflgid, Qurgleurer gardlly Hpps savmiaar g
(A)  epyw sewrd (B) dnps sewrd

©) Hops sad e (D) eupbyerer semrid

83. If aeR, then [a, ) is

(A) an open subset of R

W closed subset of R

(C) not a closed subset of R
(D)  bounded subset of R

acR -5 Qopsme, [a, ©) eam G Qeuaf
(A) R -én Hpps o 6 semid

B) R -6 apig L o 6T s@mid

(©) R - apigufvan o 6t seurid

(D) R -am cuibyyeiter 2_6T Hemrid
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84.

Which of the following is wrong?

(A)
(B)

The real and imaginary parts of an analytic function are harmonic

If v and V are two harmonic conjugates of u then they differ only by the constant

M If Vis the harmonic conjugate of u and v is the harmonic conjugate of v, then both u

D)

and v are non-constants

If f(2)=u(x, y)+iv(x, y) is analytic, then du:fg—mdy—%d
oy

Epsaa_cunde 6T Seummang)?

A) o uewempé srmler, @i, sHuMme LGHsET Qamas sTTyseaTTELD
B) u, V aawen, u-ér @ran® @ams Qmanubiawsd aafl® meusear @ran(Hn wrdledsernme
w_HCw Ceupu®h &lerme
(C) Veenug u-en @m& Gevepmuienws whmid u-eramuig) v-6i Gevs Gevanmudenw, erafle) u HHID v
@rawr(hb Lonﬂ)]aﬂ.ssa-r )
(D)  f@)=ulx, y)+iv(x, y) eranig em LUGpenDE emiy erafled dv = gl—{dy —a—dx ShBLD
2 4
The complex form of Cauchy-Riemann equations is
7 o
oz
of
B —=0
(B) .
(C) u, =v, and U, =-v,
(D)  None of these
Camadl-Forer swanur(Haefien seliy eulg.eud eTaTLg)
of
A —=0
@ oz
of
B —=0
(B) =
(C)  u,=v, wpgbd u, =-v,
(D) Qandle gaddaame
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5z-2

dz where C:|z| =1 is .

86.  The value of j
C

2(z-1)
(A) 2m
(B) -10m
(C) b6m
\/{ 107
j;’; f)dz; @ie C: | =1 @@rider vgiy
;
(A) 2m
B) -10m
(C) bm
D) 104

87.  The value of the integral of g(z) around the circle |z— i| =2 in the positive sense, when

1 :
ey
A Z .
@) 2 16
© = D 7

2
Wenasdenaulde ‘z—- i| =2 e ul_LGansE sl g(z)—crsh;o.&rrr'rﬁlein QarensodliiLy, g(z)=(_214_)2
: ' z°+

eremid Gurmg
Xy & By
i I ® ¢
C - D
©) 5 D) =
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88.

89.

If two functions p and ¢ are analytic at z, with p(z,)#0, q(z,)=0 and q'(z;) #0 then for

p(2)

, 2, 18 a pole of ————— and its residue at 2z,
q(2)

A 1’ P(zo)
o Q(zo)

B) 2 P(z)
q' (20)

\,/1, £i%)
q' (29)

D 3’ p' (Zo)
! q' (zp)

P LHMD ¢ PEW FTTIYGET 2,-d UGN FTTLSETTS B)(HHS), .p(zo):&O, q(z,)=0 wHmDd

q'(25) 20 eraneyd QY(MmBITDL, 2, TS pgz)) 5@ euiflen&u|enL W g(m &I(Hauld, LoHOID
g2 '
@sen arésid, 2, -Leraflufle) ——————— G0
A 1 p(z)
q(29)
q' (29)
(C) 1 P(zo)
q' (zo)
(D) 3 p' (zo)
q' (2p)

The number of zeros of the polynomial z° +2z*® +2z+3 in the first quadrant of the complex
plane is

@ 0 w1

€ 3 D) 5

2°+2° +22+3 aam udgmUys Cereme soly aam sadHd e Wsd sTR uGHT
QubdlméELD L& wnisailen erement Gams

@A 0 i B 1

€ 3 D) 5
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90.

91.

92.

If A is the angle of friction and tan4 = g then u is

MCoefﬁcient of friction

(B) Limiting friction
(C)  Statical friction

(D)  Centre friction

tan A = p erenp gL g A erarugl 2 gmile| Cameard eraflen, u eranLig)

(A)  opmiey Q&
B) erevene 2 gmiiey
(C) fHeovewrsr e gmia) -

D) eww e ymiey

In Queue description M /M /1, the number of servers are

A 2 M 1

© M - D) M-2

MIM/1 eaflengs sawrédler, Caeneu anowib-G)ern eraimentl e s

@A 2 - . £B) 1
© M (D) M-2

In M/ M /1:%/ FIFO system, A =10,u=16 then p is equal to

w/ 0.625 ' (B) 0.825

€ 06 D) 1.6

(M/M/1:0/ FIFO) asflens semgdler 2 =10, =16 erafled p & gl

(A)  0.625 (B) 0.825
© 0.6 D) 1.6
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93.  For what values of p and ¢ such that the following game is strictly determinable

B, B, Bs
A2 4 5
Al 10 7 q
A3l 4 p 6

A p=T7,q9<7 B) p<7,q=T

© p=T7,q=7 wfps%qz'?

&CyY Qar@Rasiiul(Herer ellememun () Sl ors Siorallssssmig g aeafler p wHmb g -6 wELILsET

GTGITET
B, B; B;
Al 2 4 5
Ay | 10 7 q
Asl 4 p 6
(A) p=T,4<7 (B pLh.9=%
(©) pzT,q=T D p=<T,qz7

94.  The optimal sequencing of the given problem is

Job : 11218 )| 4
_ Machine 1: | 3 | 12 :
Machine2: | 8 (10| 9| 6 | 3 1

o
<D

o
Lo
o
—_
—

A [3152 46| @ [15 2 4 6 3

\/|413256 M (5231468

&G @&:,rr@és&l;suu_ sensEHE 2 s6Hs auflens
Geuenen : 1 2 3 14|56

Quipdyo 1: | 3 | 12
Quidrd 2: [ 8[10]9 6|31

(=]

ot
o
(4=
—
| ol

A 315 2 4 6 ' @ |15 246 3

(C) 413 2 5 6 D) (523146
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95. Find the median of 25, 20, 15, 35, 18

A 15 v{ 20

€ 18 ' D) 22

25, 20, 15, 35, 18 @eLflane SjeTeys EreTs.
A 15 (B) 20
©) 18 D) 22

96. If (mean — median) = @ (mean — mode), then the value of a is

(B)

1
(A) 5

o

gyrafl — @enLflevew = a (symef — euens) erafled a e HLIL

(D)

W~ o=
| -

1
(A) (B) 4

=
2

Y| -

© D)

QO |

97.  The mean salary paid to 1,000 employees was found to be 108.40. Later on it was discovered
that the salary of 2 employees was wrongly entered as Rs. 297 and Rs. 165. Their correct
salaries were Rs. 197 and Rs. 185. Find the correct arithmetic mean

‘/ 108.32 (B) 108.42

(C) 108.22 (D) 108.52

om Bpeasde uveflyfdlp 1,000 caflwirsefien e;urr&rﬂ aargluid ep. 108.40 oy, @dled
2 esrfluiseflean earflwib ep. 297 wHOD ep. 165 arer geupns GHlaEsuul Herarg. Seuiseaflean gflwimer
parglwid . 197 wpmid e 185 erafler sfwmer sl () enmef earflusans srers.

(A) 108.32 ' (B) 108.42

(C) 108.22 - (D) 108.52
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98.

99.

100.

If a and b are two constants then Cov(ax,by) becomes

(A) a’b® Cov(x, y) (B) ab®*Cov(x,y)

©  a*bCou(x,y) W ab Coulx,y)

a, b eerug @uew(® wrdledlser erefley Cou (ax, by) eremugy
(A)  a®b® Cou(x,y) B) ab*Cov(x,y)

(C)  a®bCou(x,y) M) ab Coulx,y)

Accepting H when it is false is called

(A) Type lerror
Type II error
(C) Truncation error ’

(D)  Control error

Ho - seum erafléd ieupemp apmid@aner@nd seaumée Guw
(B) s s souy

B) @rewLmb euens Heu)

©€)  sangsss seum

(D)  SiLsE0 sum

If 10 is the mean of a set of 7 observation and 5 is the mean of a set is 3 observation. Then

the mean of combained set is

A) 15 B) 10

/ 8.5 _ D) 7.5

7 wréfiseflen eymefl 10 wombd 3 wrdfsefle symefl 5 erafléer @ramenLuwjn Carggne eupdlen

FymEfwmeng)
(A) 15 (B) 10
(C) 85 D)y 75
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2:3 35 4-7
- -

10L. " The value of the series +---0 is equal to

4 5
(A) 2e
\Plz‘“z
2
5
C 2e + —
(©) e+:2

(D) None of the above

9.8 3.5 4-7
- -

feooni ererm Qgmledr iy =

. 3 4 5
(A) 2e

7
(B) 2¢ — E

5

(D) Cupser agefdame

102.  The value of the series 1* - n. + 2% (n = 1)+ 3% (n = 2) + ... + n® - 1 is equal to

1
(A) T (n+1)(n+2)

1 2
\Xﬁn(n+l) (n+2)

(C) én(n +D)(n+2F

(D) None of the above
Poa+2Z20-D+8@m-2)+...+n%-1 erenm Qg fles iy

A) énz (n+1)(n+2)

(B) -l-lén(n+1)2(n+2)

(C) 1—12-n(n + 1)(n +2)
(D)  Cunsar ergeyddeme
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103.

104.

The equations x + y =2, 4x+3y =T,x -2y =1 are
Inconsistent

(B) Consistent but have many solutions

(C)  Consistent and have unique solution

(D)  Consistent but does not have any solution

x+y=24x+3y =T,x -2y = 1 erenip soennpeer
(A) Heassarabunpme

B) faegsarawCur® uw Sieser

(C)  Flevassaeio wHmb sailsgeorea Sie,

D) Heoessaraw eamd ey ggib Gdme

Every leading principal minor of a Hermitian matrix is

w real

105.

(B) imaginary
(C) complex

(D) any number

e Qanidleyen enflufer geubleumm apenaflona waenenw Sippanflé Careaneuud
(A) Qu

(B) spueear

(C) élase crarwrasar

(D)  ebs eramanTrsayd @) (HESWMD

Every normal matrix with real characteristic roots is

(A) Unitary _ M Hermitian

(C) Skew-Hermitian _ (D) Real skew-symmetric
Quws Apliy pperisamer 2 L1 eeuGeur(h Gk jenfluyb : 4G LD.
(A)  gmmo oenfl (B) Qapmblagen
(C) eadr-Qapmdagen (D) Qi erdlit sw&sin
41 ' FAMTS

, [Turn over



106. The center of the circle x* + y> =16 is -

| Vw/(o, 0) ® (©04)

© (4, o)’_ . M) (0,16)

_ x° + 3% =16 -6 au L epwowib
©) 40 M) (0,16)

107. If [f(x)dx=5 then [3f(x)dx=

M’ 15 ®) 5
© -3 |

(D) 8

jf(x)dx =5 erafled j3f(x)dx=

@A) 15 : B) 5
© 3 ' D). 8
108. j2xex2dx =
(A 2xe” +¢ : ' (B) xe* +¢
(C) 26 +c¢ .Me"z +c
I 2xe* dx =
(A) 9x e* +c (B) xe® +c
- 2

(C) 2¢€* +c¢ . D) € +c
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109.

111.

(A) ab
a’b?
©) 5
& I—(l_) o
\/( 1
(C) n-1!
Q)=
(A) 1
© n-1!
B(m,n+1)
s
B(m,n)
@) m-n
p(m,n)
© mn
B(m,n+1)
ha
B(m,n)
@) m-n
- B(m,n)
(©) “aeh

ab
”.xyda'cdyz
00
(A) ab

2b2
C a
©) 2

D) a’b®

a’b?

B)

(D) azbz

B) n!
D) o

D) 0'

(D) M

B(m,n)

m-+n

B(m,n)

n-m

(B)

(D)

43
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112. L o wanual to
(D-a)

A) xe®”
M'x r ea.t
' r!

L ™ -&@ @)anartimar iy

(D~a)

(A) zxe®

(C) . x r (iax
r!

B)

()

(B)
D)

113.  Find the particular Integral of (D“ '—1) y=cosx cosh x

(A) % cos x sinhx

(B) % (cosx-sinx)

‘/—é (cosx coshx)

(D) —;- cosxcoshx

(D‘I—I)y =cosx cosh x -ar Apliys Qgnens (P.I) smer.

(Aj % cos x sinhx
_ 1 :
(B) g(cosx -sinx)
I .
c - = (cosx cosh x)

(D) % cosxcosh x

FAMTS
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114. Find the Laplace Transform of
\/ log[l = 41-}
s

© llog(t-s)
S

S

A) Iog[l . l]

©  Llog(i-s)
S

115. If L[f(t)]= F(s), then L[e™* - f(t)] =2

(A)  F(as)

y F(s+a)'

-G QTLIGTEN) 2 (HLOTHDEENS &TET.

(B)

(D)

(B)

(D)

(®B)
(D)

LIf(V)]= F(s) erafléd L™ - £(1)]-ar wiiunang.

(A)  F(as)
(C) Fls+a)

HTEHTE : L[L‘2] =

@ =

©)

45

B)
(D)

(B)

D)

B)

(D)

I—Te‘“ ds
s

I—Tes ds
s

[0 ) =

Dol @ B =

FAMTS
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1317,

118.

If F(s) and F,(s) are the Fourier sine and cosine transform of f(x)

MF [£(%) cos ax]

%[Fc(s +a)+ F,(s- a)] is equal to

(A) F,[f(x)sin ax]
(C)  F.[f(x)sin ax]

D

F. [f(x) cos ax]

then

F.(s) wppwo F(s) eeanug, f(x)-ssmer Syflui emsear whmb Qsreser a@mrribg)d: erafled

%[Fc(s +a)+ F.(s- a)]—é;@ FLOLOTEBIS).

(A)  F,[f(x)sin ax]
(C) F.[f(x)sin ax]

In Symbol, The Fourier Integral Theorem is

% %T _Tf(t)e"“‘”’ dtds

=00 =00

(B) %T T ft)e™ " dtds

0 -

1 T s(t-x
© - [[rwe* dids

- ()

(D) 1 T T}'(t)e“””’ dtds
w0

2JT*

B0 eHwle, Sy fwr Agrenaul® Cappd eremigy

(A) i? T f) e dtds

_1_.m i is{i-x)
B 5 ! :[of(t)e dtds
1 0«
is(t—-x)
(©) ﬂ_jmlf(:)e dtds
1 T is(t-x
(D) gl; Jﬂ’ f() e di ds
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119. The value of sinnxz 1s, for n=0, 1, 2, 3....

Vf’o @B 1

e -1 D) D"

sinnzx -er wiy eremugy, n =0, L2238
A 0 B) 1
© -1 M b°

120. The name of the conditions for a function to be expanded as a Fourier series is

(A)  Fourier (B) Euler’s

v@/ Drichelet’s (D) Picards

" g ey Syflwi Qsriprs edNuBsgieusparear sL_HUUTHEEEEE duwir
(A) oy Mwr B) e
C) Ly fsQeav (D) Y&sTm_ev

121.  If f(x)= E'2€L+Z(an cosnx +b, sinnx) is defined in the interval (-7, 7), then the co-efficient

n=1

of b, is

(A) l].}'(:'c)sin nxdx Ml jf(x) sin nx dx
™y b &
2% . 27 ;

< - I f(x) sin nx dx D)y = _[f(x) sin nx dx
Ty & <

(-7, m) erem @en_Geuatluficn f(x)=%’+2(an cosnx + b, sinnx) e eumpunESILHD eTafle

n=1

Sufwir Gewsd b, erarug

A) l] HaSamnnde ® < [ fGo)sinnxdz
7y g
2% . . 9% .
© = j'f(x) sin nx dx my = J' f(x)sin nx dx
%% & :
- _ na FAMTS
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122. Stokes theorem converts

% Line integral into Surface integral

Surface integral into Volume integral
(C)  Line integral to Volume integral

(D) Line integral

vCLTéew Cappsden wmHpid

(A)  Ger_( afdstsrasidmpg dsras possasdns
B)  Qpnevs aessensHedmpe son Sarals Oprasiiy e
(C)  Garl B eufs@sransude(hhg sar vereysd QgrenauiynE
(D) Carl® eufs Agrans

123. If 7 =xi +y] + zk then div7 is equal to

Wz B) 2

€ 1 . (D) 0

F=xi+ yj +zk srafléd div.F ~&(5 FLLTEIG).
@ 3 B 2
© 1 D)y o

124. If a Vector F is irrotational then

(A) grad. F=0 ' - (B) divF=0
© Cul(v.B)=0 W Curl F=0

F erénp gt QoudLit spHEWDDE) ereiled
(A) grad. F=0 B) div.F=0

(C) Curl(V.F)=0 - (D) Curl F=0
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125.

126.

If R is a ring such that a®> =a forall ae R, then
(A) a+a=2a
(B) a+b=0>a=-b

% a6 b Db

(D) ab#ba

R erémm evwetugded a’ = a simandg ac R aampeurm §)mé@Cowneanme
A) a+a=2a

B) a+b=0=>a=-b

(C) a+b=0=a=>

(D) ab # ba

Let I(G) and Aut (G) be groups of inner automorphism and automorphism of a grc;up G.
Then
(A)  I(G) is cyclic sybgroup of Aut (G)
M I(G) is normal in Aut (G)
(®)) I(G) is not normal in Aut (GQ)

(D) I(G)n Aut (G) ={e}

I(G) wppd> Aut (G) eeanumes G ardn GRgglen 26T S&T QUILIEL WHMHID SET GULIEHLD GMRISET
erens. SUGluTpg

(A)  I(G) speng Aut (G) - 8667 2 GRTELD

B)  I(G) <yeng Aut (G)-uQen Crirenio 2 L GOWLTGLD

(C)  I(G) <yang Aut (G) -uQen Criianio 2 L G@wTsng)

(D)  I(G)n Aut (G) ={e}

49 FAMTS
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127.  If f: R - R be a function defined by f(x)=x then find /' {y/25 < y < 36}
(A) [25, 36]u[-36, —25] B) [5, 6]

W [5, 6]U[-6,~ 5] D) [-6, - 5]

f:R> R aam emiy f(x)=x eemmy euewqugésiiuind, [ {y/25 <y <36}-ar vy

GTEITEH?
(A) [25, 36]u[_—36, — 25] (B) [5, 6]
©) 5 6]u[-6,-5] (D) [-6, - 5]

128. The sequence ((-1)") is
(A) a monotonic seciuence

(B) bounded and convergent sequence

(C)  not bounded

M an oscillating sequence

(-1)") eréinp Qi

A  efAwey Agmiy

B)  ambLear Gedsd Qi
(©€)  aunbGéer Qg

D) swadlan QgL

129. If a,<b, <c, forevery n, and lima, = A=limc,, then limb, is

P30 n—. n—xm

A 0 ®B) 1
W A (D)

a,<b, <c,, Vn wppb lima, =A=limc, - 9s @nuder limb, =

n
n—»w n—x

@a o ® 1
© A D) o
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130.

131.

132.

The function f(x)= sin+1— on (0,1) is
X

(A) not continuous on (0, 1)

(B)  uniformly continuous on (0, 1)

(D) unboundea on (0,1)

(0,1 -é f(x)= sinl GTESI &ML G(
x

(A) Qsrisdlwran sy (0, 1) -e
B) (0, 1) -& &y Qgrirdfwmen smiL

% continuous but not uniformly continuous on (0, 1)

(C©)  (0,1)-é Qgrralwrer yamme Agmi&Slwbn ey

(D) (0, 1) -eb eupbiGeveor amiy

A continuous function on [a, b] is

W bounded

(C) differentiable

e Qam_iéfluren gy, [a, b]-uilen Goa
(A) GTEDEMEV | GTEIT FTTL

(C) eaumsilggss sy

A 3

€

1 [x - dx + 6] _
x—3 x—-3

A 3

€)'

(B)
D)

(B)
D)

(B)

not bounded

analytic

GTVEHELWIMMD &MY

U@ULY &my

(B) 0

(D)

51
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133.  Any polynomial p(z)= ay + a2 + 0222 +...+a,2" of degree n (n>1) has atleast one zero. This

is called

M Fundamental theorem of algebra
(B) Liouville’s theorem

(C) Cauchy’s theorem

(D) Morera’s theorem

n-ug (nz21), GarawL, aps @@ uoIUUECstma, p(z)=a,+a;z2+a,2” +...+a,2"—b,

EODHSULED @ UFSlwgmsuinag upBmEELD. G TGN DIEPLPESLILIHID.

A) Eupsamis sigliuemLg CsHmd
B) SCurdGer Copp>

(C) Cameflufler Canmid

(D) Qumilgrefler CaHmid

134. An harmonic function u(x,y) satisfies

%u 8
A —_—t—=0
@& 8z oz°
du '
B —=0
®) oz
ou
C —=0
(© =

2
vﬂ( i
Oz dz

@ Qengdemiy u(x,y), Gemeumd swamurL e Hlanmeay Qawidflms).

(A) ‘227‘: + 2;‘ =0
® -0
© -0
2
@ ai;z‘ =
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135.

136.

Suppose that a function / is continuous on a domain D. Then the following statements are
equivalent to one another, except

(A) fhas an antiderivative F'in D

(B)  If Cis the contour lying entirely in D, and joining the points z,,z, of D, then If(z) dz
C

is independent of the path
(C)  The integrals of f(z) around closed contours lying entirely in D all have zero values

w f does not have an antiderivative Fin D

D-crenm ayprdlgyer, [ erenug @@ Qarisflyamiw sniy eTens. SDESETL SaDNIGET MBSO
garmaQananm swioraemey, garan $6dly Qe seiltasiiuL Geuemrgwigi,
A) [ F-aap aficiasui(y, D—e o erarg)

B)  z,2z,€D aer Qg Caanug 2,2, smen Gaased dpefle) suen arafle, jf(z)dz , C—eir
c

unengenw LUTmISSSs S

(C)  C-areugl, D-gyer siamwibs @ apgw Gpafley eueny arafld, areveor C-&@1b, _[f(z) dz=0
’ :

B _
(D) [-pars, F-Guren, apg erdieuensuier b D-d Aupdlméseiidamea

If C is a positively oriented simple closed contour within and on which a function f is
analytic except for a finite number of singular points z,2,,..,z, interior to C, then

_[f(z) dz=2n iz Res f(z). This is known as
c k=1

2=z
(A) Cauchy-Goursat theorem
Cauchy-Residue theorem
(C) Rouche's theorem
(D) Laurent's theorem

C aanug Bes Hesler a@ssiulL aaflwu apgu Apafley ey erarad @saier whpb Cuod
f s 2,2y,..2, e aupbsmas Helf UGEDE STTUNE 2 ET6TE5 666D Qarawr_med,

If(z) dz=2rn izn:Res f(z) [OF araag QgsMElms).
c k=1

Z2=Z)
(A) Csrefl-gareng Casmmid

(B) Csrafl-eardss Commid
(C) Cyréfluflen Capmid

(D)  ergaredlen GaHmid
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137. A body must continue in its state of rest or of uniform motion along a straight line unless
acted upon by an external force

(A) Newton's second law

Newton's first law
(C) Newton's second and third law
(D) Newton's third law

em dunmer flevewraCeur Siwag frmear Qusssda CriGsam 4o @mpated, Geuafelms <igen LB
QEwUL TSN Big) LDIMTE

A) Pyl afer @rarmb 6fld

B) Ayl afler s a9

©C) Pyl eflar Guewr_mb wHmid eparpmd 694

(D)  FHuy L aflen ppammd a4

138. “To every action, there is an equal and opposite reaction” is
(A) Law of motion
(B) , Newton's second law
Newton's third law

(D) Newton's first law

ThHS @ GELEGID, BASHE FOONT eTEIT QEwed 2 ([ eremg)
A) pQuésaeals

B) Sl afler Grewrmb efld)

(C)  Pu cefler ppapmbd 654

D) Ayl afler s 94

139. Moment of inertia, in rotational motion, is the analogue of ———— in linear motion

(A) Force - (B) Distance

(C)  Velocity ) Mass

spnslller flevengHer o B ererLig) G;r,fr@a:rrL@ QuEssdd ————— MG @eemunELD
(A) eSens B) g

(C) Qm;@mﬁm D) Hep
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140.

141.

s

In {(M/M/C):(N/FIFO)} the maximum number of customers is limited to

A) o

B) 1

© C
N

{(M/M/C):(N/FIFO)} erenp eufllenss semédlar Caameu Qumueuiseilan erammenflEams el swons
DGLD.

A)

B 1

c C

M N

In uniform demand rate, finite production rate with no shortages, the formula for maximum
inventory available at the end of time ¢, is

@ I, = q

M L=

e Goenau B8z, A Lwren LHPTEGED @ors e pubd S0 QOHSTD h Cry (pigelley
2880 L& @ UL s GSSD

. K L
@ Li=fp—%9
- R (2C.R

B I = 3
SR J C, .
o R

K -R\2C,R
@ I,=0
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142.  Using Dominance method, the following matrix is reduced to

Player B
1 8 2 7T 4
3 4 1 5 6
Player A
6 b T 6 b
2 0 6 3 1

(@A) @) [2 7 4]

© [4 1 5] %[657]

Cuardés wapuie ECp QardasiiuL el ——————ays .
UL Gsmyr B

1 3 2 7 4

3 4 1 5 6

b s &

DL L SSHTTT 6 5 7 6 5

2 0 6 3 1
(A) 13 2 B) (2 7 4
© [4 1 5] ‘D [6 5 7]

143.  Suppose the optimum solution of a L.P.P is x, =9/2, x, =7/2 then using branch and bound

method, we add the constraints in two sub problems as

(A =x, <5, x;,>b le$4,x,25

) x=4,%=5 (D) x,<45, x, <35

e Crflwue JlLé samsdlan 2 apg Stoysar wapCu x, =9/2, x, =7/2 ‘erelled Slenenaer wHMILD
aurbyser (pepuild 2 6er Q@ SimaTs s@TEEHERHE s HurRsst —— WapCu Cerés

Gauam®ib.
A) x,<5,x>5 B) x =4, x =5
C) =x,=4, x,=5 (D) x,<45, x, <35
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144. If the sum of the product of X and Y is zero then the correlation co-efficient is

@ 1 w/o

e -1 (D) +1

X oppp Y e Quméss Qsrasuler e [0s0smams Luhelwb aafld ol (pey Gsweiler wdiuy
2 ELD. '

@ +1 ®) 0

<€ -1 D) =1

145.  If by, =2.8 and by, = 0.3, then the value of r* is

(A) 0.83 m.&i

(C) 081 | . (D) 0.82

byy = 2.8 PP byy = 0.3 arafié r* -6 iy
(A) 0.83 | (B) 0.84
(C) 0.81 ' (D) 0.82

146. Limits for Bowley’s co-efficient of Skewness is

(A) -~ to+w
(B) —2to+2

-w/—l to +1
D) Oto+1

veyelufer Gamenred Ga(pellem eTaveney eTaTLIG) -
(A) -—od @QmBg +o ey

B) -2 @mpz +2 cueny

(C) -leo@mpg +1 eueny

D) 0-& QHa +1 cueny
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147. In a F-test, F relates difference of
(A) _ Population Variances
Sample Variances
(C) Sample Variance and Population Variance

(D) Samples

F-Gengawania, ‘F’ erisg smsdnarean ellsSHuresens Qarmyu®sséns
(A wasdr Asrens Ligeueme

(B)  wrdf ureuema

(€C)  wrdfl wHmb waseT OsTms LiTaume

(D)  wrdflée 2 ararrs

148. The mean of ¢{-distribution is

@ n ®)
0 D) o

t-uireuedl e gymal

A n B) n’
@ o D)

149.  The characteristic function of 7* distribution is

(1-2it)"" B) @+2i)™"

M(l 2it) " D) (1+2i)"2

27’ urauellan AmriQwey smiy

(A) (1 -2 it)m’2 (B) (1 + 21:1)—;:)’2
(C) (1 == 2!:!")_""2 (D) (1 4 21:1)::.:’2
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150. Summation of the series 1 + —ro 4 5224 208 i +---0 is given by

(L 1& - [2

(A)  €“"? sinh (cosh @)

\M "% cosh (sinh @)

(C)  e“™? cosh (cosha)
(D) None of the above

1+ cosh & + cosh B + cosh S + -- 00 eremmm Ggm_Me sal B wdluureng

lt =2 |8

(A) €™M sinh (cosh a)

(B)  €**"* cosh (sinh @)
(C) €™ cosh (cosh a)

(D) Cunsem Gfgjé_]ﬂd.}m&)

151. If u = log, tan [g + g} then tanh

oI=

(A) tan Y _ tanh g
2 2

%tanhgE = tang
2 2

(C) tan £ # tanh s
2 2

(D) None of the above

u = log, tan (E + f] creflév, tanh ==
4 2 2

-

(A) tan Y _ tanh s
2 2

(B) tanh Y _ tan g
2 2

(C) tan = tanhg
2 2
(D) CGuhsearL ergie|dlaene
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152. The equations
a,x + by +cz=d
a,x + by + ¢,z = d,
asx + byy + c3z = d
are consistent, if
(A)  p(A) < p(A,B)
B) _ p(4) > p(A, B)
p(A) = p(A, B)
(D)  Any one of (A) and (B) holds

a,x + by +c¢z=d
ayx + byy + ¢z = d,
asx + byy + ¢3z2 = dj
2 Sw samurHEer Hlanassemento 2 enL Wena GTETmTeD,

@A) p(A4) < p(A,B)
B)  p(A) > p(A, B)
©  p(A)=p(A B)
D) . (A) seeg (B) Qunmpsid

163. If A is a 3 x 3 matrix with rank 2 and B is a 3 x 3 matrix with rank 3, then

(A)  p(4B)<1 N p(AB) < 2
©  p(AB)=3 D) p(AB)=6

A eremug) gy 2 Qs gh 3 x 3 siawfll wHmiIb B eranugy b 3 Asrair gm 3 X 3 ienfl erafled,
(A p(AB) <1 B) p(AB) <2
(C) p(AB) =3 D) p(AB)=6

154. If A_and B are two m x n and n x p matrices such that AB = 0 then
p(A)+ p(B) < n | B) p(A)+p(B)<n
©  p(A)+p(B)=n (D)  p(A)+p(B)>n

m x nwwHmwb n xp auflenssenens Qameir 2enflaer pepCu A, B wnmbd AB = 0 eafle,
(A . p(A)+p(B)<n - B) plA)+p(B)<n
©  p(A)+ p(B)=n (D)  p(A)+p(B) > n
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155.

156.

157,

dx
j1+x2 x

0

A =

© o

de

2
01+x

A =«

@€ o

2 y2

®)

(B)

D).

Ecentricity e of the hyperbola % % i 1is

@ 7

© 1%

x2 yZ

= -2 =1 aem sFuraumenugden emww tgramee ez e

16 9

@ Y

2 2
Minor axis of the ellipse JIC_G + —-};}— =1

A 3

x2 sz -
E i ? = ]__ GTeaT (lfjsﬁaJL_Lg;é]Gﬂ @szﬁﬂ.’ D EFH
@ 3

C 6

=N oy

w8 o)y

® %

v v,

61

(B)
®)

®)

D)

(B)
D)

%
Z

@ O
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158. Vertex of the parabola y* = 5x is

vw’ 0,0 ®) (©5)

© 6,0 @) (5,5)

y* = bx eremm ueuaTLGSer 2 i)
A) (0,0 B) (0,5)
© 5,0 D) ,5)

159.  Acircle is the set of points whose distance from a given point is

(A) not constant % constant

(C) zero (D) variable

em yearalildSmbg @ @Qﬂﬂlﬁlt_l_ STEDS s 2L LeTeflgener eul L Lb
cranSlCpmid |

(A) el e (B) el

(©) gg%\m&) D) wm

160. If f(a+t)= f(t) then f is

% a periodic function with period “a”

(B)  areal function with period “a”

(C)  an odd function with period “a”
(D)  an even function with period “a”
fla+t)=f(t) aafled f eremug

(A)  “@” sTeeLw Gm STRAPMDE ST
B)  “a” sreoweLwu @ Auisriy

©)  “a” sregeLw gm aheans sty

D) “a” sreweaLw m QT sy
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161.

Find the complementary function of (x*D* + 3x*D* + xD + l)y =x+logx

V3 ¥3
(A)  Ax'+¥x|Bcoslogx ? +Csinlogx 2 }
\

W AxV +Vx Bcos—?logx+Csin%long
\

1

) Ax? T (B cos x+C sinx)

1

D) Ax’ $el [B cosgx+c sin—?x}

(x’D? + 3x°D* + xD + 1)y = x + log x -én giamewré amirL S

( V3 B
A) Ax"'+¥x|Bcoslogx ? +Csinlogx * ]

\

, :
B) Ax'+Jx Bcos%g*logx+Csin§10gx]

\ —

1

(C) Ax™ re? (B cos x+C sin x)

]

l .
D) Ax™ +e? [B cos%g—xﬁ-c sinJ—j—x]

Form the differential equation of all planes having equal distance ‘a’ from the origin

(A)  pg=xyz+{1+p° +¢° (B) px+qy=2z
C) 1+p°+q¢*=0 %zsz+qy+a1/1+p2'+q2

iyae 0 WllGhe a aap wMTs Csreemea QUHD W@SIID J@WLLD HDTGSS

BaThSEHEGNL LGS alamsClsp ST ML JIenES

(A)  pg=xyz+yl+p® +q° B) px+qy==z

© 1+p*+¢®=0 ' (D) z=px+qy+ayl+p’+q°
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163. If f(t) = e sin 2t, find the value of L [f'(t)]

(A) 223
s“+4
B & -
e (s+2)2 +4
v
(s+2)2 +4
D) 27

f(t) = e sin 2t erafléd L[f' (t)]-én iy s,

2s
A
@ s +4
B .. B
e (s+ 2)2 +4

25

C e WS v
vl (s+ 2)2 +4
(D) 27

164. L[cosat] =?

a S
@ v/
s® +a® " . s® +a?

C D
(©) Z_o2 (D)
Llcosat] = én &l
a
W 5 ®
a
©) 0 - (D)
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165.

 166.

The infinite Fourier cosine transform of f(x) is

A)  E[f(x)]= J—zr-if(x) cos sx dx
0

Jﬂ/ E [f(x)]=\ETf(x)cossxdx,
| & 0

-(C)  E[f(x)]= J% Tf(x) cos sx dx

2 - <]
O F [f(x)]=\F [cossxdx
% 0

f(x) -&smar (pigedleom oo flwm darenser 2 (HomHmn eTamg)

@ E @)= ftx)cossxd
i 0

B) E[f(x)]= Jgff(:r)cossx dx
Ty _

© F[f(x)]= ‘E [ f(x)cossxdx

D) E {f(x)]:wf-g-Tcossxdx
/8
0

The Fourier sine transform of e is

Ve

©) ‘j:
T

e " ~&&TEN ool MWt enae 2 (HTHMLD eremLig)

@ 2
/8
v
7T

S

_1+s2_

= =

S2

1+s°

S

142" |

32

1+ s

65

(B)

D)

(B)

D)

o | N

8 |

Ik

N |
I

FAMTS
[Turn over



167. If f(x) is a fourier series in the interval (-7, z) then the fourier co-efficient q, is

@ 2 [fadx V( = [ 1) dz
E—JT ] JT—.Fr

9.%4-2;: 11-0-2::
© = [flx)dx D = [fx)dx
& A B A

(-r, ) erenrm @eni_Qeuaflufed, f(x) @i SyMwir Asri erafled u“;ie;rﬂmfr GEHD A GTETLIS)

@ 2 [fede ® L [fde
.’f_ﬁ ;z'_x
21*2:: 3 lA+2x

© = [fx)dx @ = [f)dx
4 ¥ T <

168. If f(x)=x" then the value of Fourier co-efficient “b,” in (-7, z) is

% 0 B) 1

C) 2 | (D) 3

(%) = 1;2 aafled (-7, 7) —a Suflui @anran “b,” —ea1 LHUY eremug)
A 0 B) 1
€ 2 (D) 3

169. If Cis the circle x =acosf, y=asiné then J‘x'dy — ydx 1is equal to
c

w;raz (B) 27 a®

iy =22 @ o

C
(A) ra’ B) 2ra®
ra® ' ra’
© 5 (D) 1
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170. Let A and B be two subspaces of a vector space V . Then
S A+BIA=B/ANB (B) A+B/A=BI/AUB
(C) A+B/A=A/AnB D)y A+B/A=zA/AuB

A Lo;i)gmh B erémuaneu V ereimp Qeusit Qeuaflufer o erCeuaflser erans, sitiGunps)
(A) A+B/A=B/AnB (B) A+B/A=B/AuUB
(C) A+B/AzA/ANnB (D) A+B/A=A/AUB

171.  If the Set S, ={v,, Uy,..,v,} span the vector space V(F) and S, ={w,, w,,...,w,,} be linearly

indépendent set of vectors in V(F), then

A m=n Ve n

(C) m=n (D) dimensionof V is m+n

V(F)aarp Qasiic Qauefleow S, ={v;, UgyonU,} @rarp  samd  jereurendlng — eremmid

S, ={w,, wy,...,w,,} erenp sewronerg V(F) -é e Crilwe emupp sanmb erarajd G\héeGiowimene,
(A) m=n B) m<n
© m=n (D) V -enuflorewrd m+n 2,@EW0

172. Let V be a vector space and S, T V. Then
A LSuT)=L(S)vI(T)
B) LSuT)=L(S)n L(T)

v{ L(SUT)=L(S)+ L(T)

D) LESuT)=L(S)-L(T)

V @ Qaub it Gauad wpgid S, T'c V eréns , Si0Qungs)
@A)  LSUT)=L(S)UIT)
B) L(SUT)=L(S)nL(T)
©) LSUT)=L(S)+L(T)
D)  LSUT)=L(S)-L(T)
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173.  Which one of the following statements is false?
(A) Any two groups of order 2 are isomorphic

Any two groups of order 3 are isomorphic

f (@, +) is isomorphic to (Z, +)

(D)  Any proper subgroup of (Z, +) is isomorphic to (Z, +)

(Gleireu (LD FadMISEHET 6T HeUDTeng)?

A)  aflens2 e ow gCe@mib @ream[ GRS FLO GUILIGILD 2 L LIFT(ELD
(B)  auflens 3 2aniw gCaanid @ar(® @G@RIGET FI0 @UILIGND 2 L LISTED
(C) (Q, +) <pengy (Z, +) &@ &0 UILenLD 2 L WISTELD

D)  (Z, +) -en @euQeur(m pevpwiner 2 U Gaapd (Z, +) &@ #10 @UILENLD 2 ML WSTGLD

174. The number of left cosets of (57, +) in (Z, +) is
A 3 B) 4
\/ 5 (D) 6
(Z,+) - (BZ, +) -ar QL g Qevensd sarrisaten eraanéams

(A) 3 (B) 4
© 5 . D) 6

175. Let G beagroupand a,beG.If O(a) =2, O®b) =3, then O *a b) is

\/ 2 ' | (B)

(© 6 (D) 18

(%1

G g @k G winb a,be G aans. 0(a) =2, Ob) =3 aafléd O(b' a b) GTEDILIZ)

A4 2 B 5
€ 6 D) 18
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177.

178.

W divergent series

L =
15
e
=1
+
= |
-
1

o

e

18
e

—

+

= |
. e
i~

I

(A) e B) é?

©) 2 D) 1

If Za is a convergent series, then lim a,

n—»m

@A 1 - vq(o

C) D) -1

Za GTATLIS @(h @HIEG AsmLi erafley, lim a, =

A 1 B) 0
(C) ' - D) -1

X
The series 2 - 22 - 2q 24 + ... 18

(B) convergent series
(C) oscillating series

(D)  neither convergent nor divergent

PR P T g

(A) &M Ggri

B) onmEdgmi

C) omeweys AsTLi

D)  @muE Asm_mwaa, 69l Agm_mwaa

69
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179. If f(x)>0 and lim f(x) = L, then

\/Lzo (B) L>0

© L<0 @) L=0

f(x) >0 erafléd HmID ]i_m f(x) =L =& @muiler

A L0 | B) L>0
© L<0 D) L=0

180. Let X Be a metric space and let £ be connected subset of X. If F is a subset of X such that
EcFcE,then Fis

(A) disconnected
(B) open
(C) closed

% connected

E Gre'arug;.X'sTshD wriy Geuafllder Qaarss gm e dseard. F eemug X-é1 o dsemd whmib
EcF cE, siiug@uale Faemg

A)  Qeoanss saib side

B)  Sppe semd

) epiguw sewrid

D)  Qeenps samd

181. The image of a connected metric space under a continuous function is

(A)  disconnected W connected

(C)  closed (D) open

@@ dgri&d srmler Gaawhs Wiy Geusflufler 19 buLitb
A) .Qearbs wriy Qeuafl s (B) Qaoenrss wriy Qeuafl
(©)  epyw serd (D) &mps sewmd
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182. If w and v are harmonic functions in a domain D, then

(A) u -+ v 18 analytic in D
(B) u—iv is analyticin D

(C) v+ iw is analytic in D

/ u + v may or may not be analytic in D)

u Hmb v erarue, D-craib siyhidd Gensssnijsd ereafld

(A) D -, u+ v ereérug @ U@GUpanns STy
(B)  D-é, u—w @ uGpens s
© v+iwu,D -6 (M LGAPenDE &y

#

(D) u +iv, D-é ugapand sriunsGeur e UGpan Didens FriumsGer @)mésamb

183. f(z2)=uw+ v is analytic in D, iff -

(A)  wuis the harmonic conjugate of vin D

(B)  w+v is not the harmonic conjugate u—v in D

W v is the harmonic conjugate of uin D

(D)  w—v is the harmonic conjugate of u+v in D

f(2)=u+ 1w eranug), D-& e(m u@pemns sy <>

(A)  uerarug), D-é, v-e @ens @enanrudenw <@L
(B) u+ v erenugl, D-a, u—v-en @ens @) anenr

(C)  v-ererrugy, D-e, u-ar Qens @enanrulleniu @b

D)  u-v ereiug, D-@, u+ v -en @eng Gevanrufeni @0

184. The fixed points of w = ) are

=

u(z=1,_1

(C) 2z2=0,-1

w= }——G'm Hevaouiyeraflgar
z

A z2=1,-1
(€C) =2=0,-1

71

B)
)

(B)
(D)

z2=0,1
z=0, o
). ]
z2=0,mo
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185. In Laurent's expansion of f(z)=e''? about z =0, the value of b,

(A)

©)

z=0 ,yarefllQer f(2) =e"* eremp et empanav eflflafley b, =

(A)

©)

186.
A)
(B)

(®)
Vs

f(z)=
@
®
(®)

D)

FAMTS

by=1, b,=0 for n>1

b, =0

n

by=1, b, =0;n>1

b, =0

n

22

1+2

4 22

The principal part of f(z)=

3

2

1+2

Z

2

at z=-11s

r + + g P
1+z (1+2)® (1+2)°

1 1

1

+ + + e
1+z (1+2)? (1+2)°

1
1+z

22

1+z

22

1+z

< ZZ

23

- 1 Faone
1+z (1+2)° (@Q+2)?

1 1

1

=+ H Gy T
l+z (1+2)® (1+2)°

1+2

72

(D)

(B)

D)

-8@ , 2 =-1 yerafluder apgeneniols LGS

Ny:]'

b
n!
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187. Forces used in winding a clock is

(A) Torque (B) Resultant
(C)  Friction - \ﬂf Couples
SGHMISMS HPOD &S oug)

(A)  sye cllens (B) eYenere) eflens
(C)  egmiay (D) Cgmg

188. ABC is a triangle. Forces P,Q, R acting along the lines OA,OB,OC are in equilibrium. If O
is the incentre of the triangle, then P : @ : R=

(A) OA:0B:0C
(B) A:B:C
(C) CosA : CosB : CosC

W Cos%: Cos% : Cos%

ABC eanug ap&Garamd P,Q,R eranp eflangaet OA,0B,0C GpiGam_igen auyfluing deweul ®
swflaaouie o darar. O aaug paCarargdler 2 dreu L awwib aefle P: Q : R=

(A) OA:0B:0C

B) A:B:C

(©) CosA : CosB : CosC

(D) Cos %: Cos % : Cos %

189. With usual notation,

a 2l

A) F= B) a=mF
m
m F=ma : | D) F= m%
cupssrar GhluS(Haeafle,
A F-= & B) a=mF
: m _
— ' — da
) =ma D =m—
(C) F=ma D)y F=m 5
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190. When p=1 in (M/M/1: N/ FIFO) system, the expected number of customers in the

system is
@ N \/ Ny
€ N D) N-1

(M/M/1: N/!FIFO) aufass sansdad p=1-5 @Qméen Curg Qsrelide adiumissn

eurg Genawnariagaflem 6retr et send

@ - o®
© N D) N-1
191. A-network is a —————— representation of project’s operatidns.
(A) discrete J] graphical
(C)  probabilistic (D) zero
auaalileaed g S sSlen QeudourBsamar Gn&EGwn ———— 1perm.
A) safllss ; (B) euenyuL
©)  fapsse D) ygguww

192. In PERT, the standard deviation of the following activity is

o 3—-6-15 >

A) 4 B) 6

\%2 D) 5

PERT, Qar@ésiu’ L Cauamauder £ Lalewssn

s '3-6-15 50
A 4 (B) 6
© 2 D) 5
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193.

194.

195.

In cost matrix of the assignment problem from each row we select the ————— element
which can give atleast one zero in each row.

(A) Biggest Smallest

(C) Any (D) Negative

2816850 () sansfla, geaideunm Hlaquigib ————— o gilienu b eTHUCUIMD, S48 G®DHSS @B
Gy 2_miienus QaT(H&ED.

A)  Qufiw (B) - Arlus

€) gsrag (D) @

In a travelling salesman problem, if there are n cities then possibie routes are

@A) ! e (-1

©) (n+1)! D) n

dpuenen wallgear @&sE (0 samédd, n HETEIGET @@ﬁ,gm‘b ——————— aumawrean auflser
ACECE

@A) n! B) m-1!

€ (+D! D) n

The constraints of the dual problem of general transportation problem are

(A)  u; <c;; u; is dual variable

W u, +v; <¢;; u; and v; are dual variables

(C)  wu; +v; >c; w; and v; are dual variables

® > X;=0
=0
Curs@ensss sansdear @)mans saésdld s [HULTHSE ———— & QHHGLD.

(A u <cy; u; @enwo wrdl
(B)  w,+v;<c;; u; wpYD v; GHevo LIHI&GET

(C©)  wu+v;>c; u wHmd v; e wrHlsEr

(D) i X; =0
i=0
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196. If X and Y are two random variables and E(XY) = E(X) E(Y) then what can you say
about Xand Y.

Mutually executive

y Independent

Dependent

(D) Identical

Q0 swamiiy wrilsd X wppo Y- &, BXY) = EX) EY)ado Xoppd Y ous eiés
CTEHTEN S FaMeTD? '

A g gey asE

(B) anUnLﬁw Ll (mEHELD

(C) snihg @m&ED

D)  porn@orss Qméen

197. In a complete metric space, every Cauchy sequence is

%onvergent

(B) divergent
(C) oscillating ‘

(D)  not bounded

iy Ceuafluden, erévevr sradl Qgm_mib
A) gomrsd Agmiy

(B)  &lfige Qgmiyy

(C) ey Asmiy

D)  eaybleaer Qgmiy
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198. If A and B are two mutually exclusivgevents and if P(A)=04, P(AuB)=0.7, P(B)=P

then the value of P is

A) 02 @ o4

W 0.3 M) 0.1

A wpmbd B aerug gaamp gan elwsgn Fepsd aas. Cogib P(A)=04, P(AUB)=0.7,
P(B)=P aaflé P -an ndli §rémug

A) 0.2 ) B) 0.4
(C) 0.3 (D) 0.1

™
S
199. A continuous random variable X has a probability density function f(x)=3x* in 0<x <
and P(X <a)=P(X > a) then the value of a is

X eranp Qemiéd g0 eumiaiy wrhlullgyent w flapsse) Ashey sy f(x) = 3x%, 0<x <1, Gugibd
P(X <a)=P(X >a) eaflé a-e wdliiy

@) 2° ®) [5]3
2

1 1/3 1 4

200. If F(x) is the distribution function of a random variable X then F(w) is
@A . ©O5n B) 0

V‘( 1 @) (0,

X ererm sweumiuy wrluller uyeua emiy F(x) erafld F'(oo) 6 iy
@ (0D B 0
© 1 D)  (0,)

= 77 FAMTS
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