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N ooz n ofloremnd Qsrame. @@ ul iemey Ceuefl ereiis. N eSupha
sGg&amswnen @muy Qaiall N sanen @@ Ly 2 GBLIHDWLREE

A) Qar_isflwneng

B) Qamf&fwubmngi

C) Gt wimy HHOS

D) Grpiormen_ws).

Let N be an n dimensional normed linear space. Then eévery linear
transformation N into an arbitrary normed linear space N'is ‘

W continuous ' B) not continuous

C)  singular D) invertible.

A eeiiugy Qupsenflain. A s wawsdledn CLrureongdsssd au@uunsngefleh
SETTTLON 6B,

A)  AemBsfip fMw Qeueflwmgd

B) A& eeten Grinnnmy nguqasaﬂéh somngdlen 2 LiseTONELD

C) A6 Apuy 2 pliyssefls 2 LssTLNEGD |

D} Glupmus semnb.

If A is a Banach algebra then the set of all topological divisors of zero is
A) a minimal ideal space of A

B)  a subset of invertible elements in A

@ﬁ/ a subset of the set of all singular elements in A

D) empty. ‘

uflorpo unsens @wheenlassdle e eren BUGL@m FAw Geusfl m yemz
A} s&fawneng) o600

B) s&Agwnengy, GRiwed Geuerfl

C) s&fiswrang wHmnbd Cgn_isfwrens)

D) - SLbswreT amneoL_m Gleuefl.

The maximal i;;;J space m in a commutative Banach algebra is

A) not compact ' B}  compact, normal

C) compact, connected {.9)/ compact Hausdorf space.
' | Turn over



PGMA | 4 ,
4,  afeouin. Ceusfl H & e éten @ apw Cpflued e uQeualt M én Bgren B&a P
ceng. Gswed) T ulsh M gpemg wIDTS SeremwwenLwy aaflsr, aafléd LLBGw
A TP=PT B) T=T+
C) TP=0 D) TP=PTP.
If Pis the projection on a closed linear subspace M of a Hilbert space H then
M s invariant under an operator T'if and only if
A} TP=PT . B) T=T*
)  TP=0 ‘ -y 1P=PIP.
5. .afleoum’ Ceuefl H cn Bgrem a[mmﬁgl sw, Caiiy Qeweslseflsn aswrmnmga
A gm Hésteen adldouk Qeuerl
B) gm flsabeoas unams Ceuefl
Q) @m Owd unenrd Cleualt - -
D) @ urens Geueafl Beve.
The set of all self adjoint operators on a Hilbert space His
A) a.complex Hiltbert space IB] a complex Banach space
Q}/' a real Banach space | ‘D-) not a Banach space.
6. epsGeunm afcdui Geusflujd
A)  gm e unens Cleuerf]
Bl g Bagemenwweni_w unemé Qeusf
C)  (yyeyn ufvrerd L wg
D} (prsied uRlivremwmb n_mu;my,

Any Hilbert space is
A) a non-reflexive Banach space B)-/ a reflexive Banach space
C} finite dimensional - ' ‘D)  infinite dimensional.

7. A eenug @®m urams, g RPubserfizs semd aefidd A yeng
Geneumeuensupmisr  egefen Buedwnpr wppd  @ss  Cufs
STRYML_WSAGD ? ‘ '

A)  C(X) B B(H)
c C . ' D L(G).
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If A is a banach division algebra then A is isometrically isomorphic to

Al C(X) , B B(H)
o’ c D} L (G).

| a, b | 6 Bones senengg Ggm_idd sniyseflen CQeuefl C[ a, b ] sir Bpenw

Qeuafluneng

A) Cla b]

B) |a b] s Bsnen gemanggl surbysoL& sniysefien Qlauefl

C) [a, b]ew Bgren oemengg fonen Qarensllgsss sriysefler Clauer

D) | a b | e Bgrew eurbysoLw wimesnons Clametom anﬁqaaﬂsﬁ
Gleusfluiisin 2 LGeuel.,

The dual space of the space C | a, b Jof all continuous functions on la, bjis

A)  Cla b]

E) the space of all bounded functions on | a, b ]

C)  the space of all Riemann int;agrable functionson [ a, & ]

D7 a subspace of the space of functions of bounded variationon | a, b].

| 0, 1] e Bzreer ueogumiis Canensuseaflstt aemb P [ 0, 1 | eship que'm_l'r

le?; ! fix)| sieng spuLLLne, P[0, 1] gyeng
A)  wgow Qeuef

B) afeéui’ Geuefl

C)  puwenwwner Qwl f&é Gleusf

D) papsmwwmn emeneuujen_w Gleustl.

The vector space P | 0, 1 | of all polynomials on [ O, 1 | with the norm

HERr HOIEL

A) Zero space
B)  Hilbert space
C) complete metric space

Wﬂ normed space which is not complete.
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10.

11.

12,

X oeoip unewnd Geuaflifled M gyemg epqw Cphllwed o uGlsuafl M @b,
Setraupeusneummist a1 Lnens Cleusflwn@n ?

A M/X B) M-10}/X

C X/M D} M/ XM

If Mis a closed linear subspace of a normed linear space X and if X is a Banach

space, then which of the following is also a Banach space ?

A M/X B M-{0}/X

" x/ M D) M/ XM

Bupmbd B’ eteuien unenné Gleushladh. B uleSimis B’ &@& e Qgn_sdwner
GCrilwed whpb G e porHHd T Iyems) ‘
A} @0 apigiu 2-gHrbHDId

B) o© $Sobs e-porppb

C  emBwud wiprs Canigge

D) @@ tewewrpns Canisse.

If B and B' are Banach spaces and if T is a continuous linear transformation of | -

Bonto B, then Tis
A) a-closed mapping B]|/L.n open mapping
C) an isomorphism D) a homeomorphism.

Ceupppp efcdoum. Qeueafllflsn bg euemrwen GeiwiulL Qewell T 6w

Bofired o(T) ypema

A)  {A: T -M geg Griwngy CFwed |

B) {A:T-Al yemg Cpiwongy Clewed oisve |

C)  {A:AT-IZemg G;Qﬁmny Glazwed) sevev )

D)  {A:AT- Icgj,sufg Criongy Clewes ).

Let T be an operator on a non-trivial Hilbert space. The spectrum of T, denoted
by o(T) is the set

A) {A:T-Alis non-singular} Bl‘/{ A:T-MAlis six;lgular 1

] {A:AT~[Iis singular} D)  {A:AT-Iis non-singular |,




7 | PGMA.

aflsouin. Cleuefl H e Bgy eusnrwenp Gelwiul L. Hlens ClFwed A eefled
I+A ﬂs&rug

A gwm Hena Clewed B 1-1

C) GCuiormgy CFwed D) Cmiongy SiHn GlFwed).
If A is a positive operator on a Hilbert space H, then I+ A is

A)  a positive operator B) one-to-one

Cr/‘ non-singular D)  singular.

afleoun.. Qeuefl H evfe] ashing) @m OCeugsdn Coiemws s, -
S lxe)l? | x|, x e H: seug)

A) Ousgedsh swefled B] Garafllshr swesflel)

C) Gamreor Meir swefled D) HenGasredlevdullen sweflesl,

If {e,}is an orthonormal set in a Hilbert space H, then Z | {x, el.]t2 s!xﬂz for
every vector .x in H. This inequality is called

Pi)/, Bessel's inequality B) Cauchy's inequality

C) Holder's inequality D) Minkowski's inequality.

aubledri Qeuafl H it Coed Sienwu|d surbLeiw Crflwed Qamsﬁl&aﬂm SEwTib
B(H) eiss. T e B(H) s Gaiiiy Glswell T* st susmgwieny ‘

Al (Tx y)=(T"xy), Vx,ye H B)  (Tx y)=(xT"y), Vx,ye H

Q) “(Txy)=(T*xT*y),¥xyeH DI (Txy)=T*(xy), VxyeH.

B{ H).is the set of all bounded linear operators cn a Hilbert space H T e B(H).
Then the adjoint of Tis T*, deﬁned by ‘

A (Txy)=(T*xy), Vx,yeH Bl'/’(Tx, yl=(xT"y), Vx,ye H

C) (Tx, y}=(T*x,T*y}, Vx,'y'eH Dl (Tx y)=T*{x,y), V'x,yeH.

X eiiug) unemné Puhseniiss sewbd wHpv xe X, HpHréd seor r ( x )

sTSTLIG) .
n
N et BT |
1
o Lot IO P
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17.

18.

19.

If X is a Banach algebra and x € X, then the spectral radius r ( x} is given by

n
/ im o lim 1
n
B) noawl*
1
. 1fn
n—ow n-—»w

P whmib Q sienuen aficoun. Geuefl H 6t Cuwed siemwips B, dlFasse.
slunupgy sieneustt Qenigss ddéssaamms Bmée ?

A)  P=Q B) =-0Q

C) PO=0 D) PO=I

Two projections Pand Q oﬁ a Hilbert space H are said to be orthogonai if

A} P=Q | B) P=-0Q

e pro=0 D) PQ=I

sTetor GMdalul L Eremg UL naEhE@G 7 UBSISEST Fuamily (Wwennulley
Gum_uuc @dlspesr. (a6 UL guid G®m vbgIss VGG aliaghars

Bapsead |
7 x 35 7 x 3°
A) a7 B) 47
7 x 3% 3%
@ = e

Seven balls are tossed into four numbered boxes so that each ball falls in a box
and is ecjually likely to fall in any of the boxes. Then the probability that the first
box will contain exactly two balls is

A T 33 _ 7 x3°
7 x 3° 36
Q) o D) i

BrstorLmb wrfl X g 0 = 4 aens Genani @ SIGESL LTI
uppred, P(X205) =

kY]
s

t
o

K3 ot

A) l1-e?

21
Cj. e?



20.

21.

22,

23.

9 : PGMA

Let X have an exponential distribution with 0 = 4. Then P{ X2 0-5} is

1

A} 1-e? ~e2

B) 1
1 .
C) e? Df’e"*.

[0, 1| 6o &Fgrew LFeumew X Qanavmahhened, P{025<X<06) =

Ay 1 B) 04

Q 075 D) 035 .
If X is uniformly distributed on [0, 1 ] then P{ 025 < X<0-6)is

A) 1 & ' B) 04

c 075 D)ﬂo-as.

Z qeugy @@ S Quaiflemsd uruened Clarsie. retrmd wrll eresfled
E(Z?%) =

Ao B 2 |
¢ 1 | D) @@,lbmlsh agayifleame.
Let Z be a standard normal random variable. Then E(Z?) is T
A0 | B) +2n : /
C)Wl : D) " none of these.

P(A) =03 upgbd P(B) =08 wpgub P(A ~ B) = 02, askpangy e S
Blapeyser A whpib B esins. eefléd P(A'NB') =

A) 014 B) 01

¢ 09 D) 086.

Let A and B denote events for which P(A}) = 0-3 and P( B} = 08, 2
P(A~ B)=02.Then P(AnH)is

A) 014 ‘ g’ o1

c) 09 . D) 086

f(x.y]=-;-(x+y),0<x< 1,0<y<2

=0, wHpug
sistugy o Hapssn JLisHeeny aefled E ( XY) =
2 8
A) . "5 ) B) "9"
16 1
o 3 D3

. . { Turn ove.
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24,

25.

26.

AR B 2
3 9
o 18 p 1.

9 3

Let f[x,y]:-é—{x+y],0<x< 1,0<cy<?2

= [ elsewhere

Then E(XY}is

X wpmib Y asuen srgn soeumily wrisdr aefléd X, Y aafldh @enen

ureubhuig
A 0 B 1
Q) var{XY) D) E({XY)

If X and Y are independent random variables then the covariance of X and Y is

oo | B 1

C) var{ XY) D) E(XY).

seméE genflaner A Siciugne aflins 4 elmis 3 eusmnuileud B Siiughe,
ageuns 7 eNmbg 5 cuenmuilgyd eumbliyser £ (. @@@@Lb semsdlenens
Biss @mg&@ung seméE Sissuu@eaugheien Dapsssy

5 16
N 53 B) 53
g 1L p 13

4 14

The odds against A solving a problem are 4 to 3 and the odds in favour of B
solving the same problem are 7 'to 5. What is the chance that the problem will be

solved if they both try ?

N o' 3
1 13
=~ D) .
9 3 1

E ,E, sisiueneu gaflss geannstsreann dlevssuu i Bapsysen asfled
A) P(E,)=0 uvppbd P(E,)=0 | B) P(E;)=0 960608 P(E;)=0

C)  P(E)-0 Gogub P(E,)=0 D) Seves agioyb Hedene.



27.

28.

29,

11

If £, and E, are independent and mutually exclusive events, then

Qan_i&d sweumiiiy X sgref
Al 1 B} 4]
G .

¢} 2 D) —.

Al P(E)})#0 and P(E,)=0 \pﬂ P(E;)=0 or P(E;)=0
C) P(E)=0and P(E;)=0 D) noneof these.
E, E, aeén HEapeysst grpngeneusans @@Diﬁ]m@ Gasmeuwnengb
Guingwrensne sU_GLUTG s
A) P(%J=P(E2] B) P[g-]—]zP(El)
2 2
C) P(%—)xl’(}i‘z) D) P[%]=P(EI].
Two events £, and E,are independent if and only if
A) P[%]-::P(Ez} \y)/)P[gl—J=P(EI)
2 : 2
e P[%]:*.P(Ez) | D) P{%]:P(El).
c#p, s'r;in,r_r_)mugj 2 st peubleungy C &@w sweumity wrdl X sr uFeubhUg
Benpey Gsluw sweafled
A) varX < E(X-c) B] varX:>E(X-c)
C) varXsE{X-ecf | D} varX>E(X-c).
For every constant c=p, thervariance of a random variable X satisfies rthe
inequality
A) varX < E(X -c) B} var Xz E({X —c)
\%ﬂ var X <E(X-c) D) varXZE{X—c)z.
- | :
f(x):kem;, x>0, 0>0 eehip Bapsaa LisHs srillencrs Qanedm_

[ Turn over
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30.

31.

32.

X

The mean of a continuous variate X, whose frequency function is f(x)=ke ¥,

x20, o>0, is given by

A = 3] o
g

Q) 2 D .
T 20
HudHeneots ureuslisn Br_smL_tinen dlevsal QUBmEES QsTarsad
A) Lz—rf‘ﬂc" , B 2Nl
2nt , {2n )}
n
o (2oan p 2nl
.2™nt (2n)!
Even moments of the normal distribution are given by
1 ' * n
A] [2nn )! " . ] B} 2"n! G.?n
2"n| ~ (2n)!
{(2n)! on 2"nl ,
LUikh ST D .
\,aﬂ 2nl° ST TITN
_x
fix)= les , O<x<w, 6>0 eeip Papasey Hisdé smlpana efevsss
] ,

QumEES Cgranasene o (Heuns@®ib Fi
A (1-to)7? B) (t-a)’

¢ (1-to)?! _ D) (t--cj"z.

The moment generating function of the distribution with density given by

x
f(x)=le.°, O<x<w,o0>01is
o

A  (1-to)? o B) (t-o)!

\pﬂ (1-to)! . D) (t-o)?.

om fyne ursualiel srrsfenw: QuImss Fimefl alevdaid

b+a b#a
'A) 2 B) 3

(b-a)? b-a

L D .
< 12 J ' 4

_ e it
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33.

34.

35.

36.

13

The mean deviation about the mean of uniform distribution is given by

b+a B) b-a
2 ‘ 2

(b-ay . b-a
© 12 \'”() 4

A}

e u(pdng srefled sumby Hubsemsmunes
A g V=0 B V$=0

) v24=-0 D) gxV$=0.

PGMA

Qe9Cag sl sweafied
A} P{]X—M:—hc)ab;é- B) P(lX—u|<kc)=_>1-?
Q) P(|X~p|>—@]zl——1— D) P(IX-pn|<ks)<1--L.
o k? ‘ k?
Which one of the following is Chebyshev's inequality ?
' 1 1
A) P(lep|>kc]21«F \91/’ P(IX—pl<h5)21—;c-5
C) P[IX—;;|>E)21~—1— D) P(]X—p.|<er]£1~-1—.
o K2 K2
@ QBMmESSE5E H0org unLwsSen Slens Cous CleusL i
A)  sPeHOF ' B} umibsubhmg)
C)  wnfled » D) iz (psssShE o,
The velocity vector of an incompressibie fluid is
A) irrotational \ﬁv solenoidal
C) a constant D} equal to its acceleration.
suwfleneouliepieinen @ uMitvSEDHE
- - -
A)  divF=0 \ Bl c@rF=0
- > - - - =
C) F.eudF=0 D) Fxoul F=0,
For a fluid in equilibrium
—» -y
'A) divF =0 B) cwiF=0
- - - -+
\m_F.curino D) Fxcud F=0.
_’
@M BoSMGD umbwbd yers ¢ (rj =0, eeoip Feneods Guhurinilssmed

[ Turn over
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37.

If a moving fluid is bounded by a fixed surface ¢ [r’] =0, then the boundary

condition is

\yﬂ q-Vé=0 | . B} V$=0

C)  V34=0 D) gxVé=0.

wiprg Si-tay Glarsim. umivl GlURhT sy wIKIs © b Carem
SemeCausgdled mitiy efemsurdd LI ECL @ GSH AdFosn upHl
speIbelunps ghub sw G@g_f)uml;q

Al 9® gemb

B}  &eoned ghuid s ureueneIug S

C 9@ sy

D) SAULY,

A body of liquid with constant density rotates with constant angular velocity
« about a vertical axis under the action of gravity only. Then the free surface is
A) a plane ' \%\ a paraboloid of revolution

C) a cone D) atorus.

ahs eflenswngb gndsas.ﬂugnma’o CpmEasssa3HN G UigSSnen Umiinw
genfish SMusssHer Csgub g yatefllledd Hems Causb ax i+ ay ;—Zazié
aaflsd 510 DuPsEb Qsreim_ Cupuriiyase

A)  urauenemug Sletororise

B) a8l urauenetwg @ﬁp’rmt&:a&sﬁ ,

C) Ganenramen

D) Ganen o (pésh.

In the steady motion of an incompressible homogeneous fluid under no forcesthe
’ - - — .
velocity -at any point is ax i +ay j-2az k. Then the surfaces of equal pressure

are

A) paraboloids B)  hyperboloids

C)  spheres \)'éﬂ spheroids;



39.

40.

41.

15 : PGMA
. - - - -

OBmEs555650D UNiLD geanfdr Dusssdmen g = k° [x Jj-y i] s16uTd
G@Nsgnd sigen unisuefls Car@ e oy ez
A} CGmhs Gar(isen
B) x &&fstt Cuoed emwwnuseneTd Garaim_ el L rigs
C) y &dlen Coed enowkisenens Qlareime QUL s
D) z- s&dler Cued enwwhisenasd CanaiT el L fugseT.

¥ - - ‘
The motion of an incompressible fluid is specified by q = k* (x j-yi J Then the

streamlines are
A) straight lines - B) circles with centres on the x-axis
C) circles with centres on the y-axis ‘P{) circles with centres on the z-axis.

umbni simlen QuisasSlencns @HlEEw ieoflen swstur®

—3 -
dg =2 dq =
A —=F . B —2 ={Vp} F
} 5 ) P (Vp)
dg = 1 &p
c —~ =F--V D ——+V- =0.
b T > p ) 3 (pq)
Euler's equation of motion of fluid is ,‘
— ¥ '
dg 2 ' dg T
A -2 =F B —= ={Vp] F
} it ) ™ (Ve)

dg > ] . op .
=1 _p_ZV D Y4+ V. =0.
\})/1 it P } ot (pq)

B uflwrenr unbey gerdlsn Blanew HanseGeuas gniy ¢ = x(2y—1) sefled

P( 4, 5) yerefluled oyz6tt SlensGeusid

A O ‘ B} 4t

C) 36 | D) 145,

The velﬁcity potential function for a two dimensional flow is ¢ = x(2y—-1). Then
the velocity at the pointof P[4, 5) is

A 0 |

B 41
C) 36 \P)/] J145.

[ Turn over
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42. gemwly geiiey subned Hflsfla@n aigipbd, HHed QFug Caiensy efgupid
FIOLD ETEHTLIG) |
A)  HMEL swsTUILIGW B) Geuringdlilig &LD&inutr@
C} Garnisfé swsitun D) GanedbGuwr_ev Fwstn(.
"The rate of increase of energy in the system is equal to the rate at which work is

done on the system." This is known as
_ \m Energy equation B). Vorticity equation
C) Equation of continuity D)  Helmholtz equation.

43. apg Crusreigsn wHUGHE uniagsamemw SerwdwubnCurgn?

A)  Re <2800 B} Re > 2800
C) Re <2000 ' * D) Re > 2000,
For what values of Reynold's number, does the flow cease to be laminor ?
A)  Re< 2800 - G Re > 2800
C} Re <2000 D)  Re > 2000:

44, Grimredigelr 16w Re 6in suemqwemn
A} flensoemo eflens + ungellens
B} (flemevenw elens ) x ( un@ellens )
C} Beneemw eflens — ungeflens
D) B alems / ungelme.

The Reynolds number Re is defined as

T A) inertia force + viscous force Bj ( inertia force } x { viscous force }
. . . ' inertiaforce
C)  inertial force — viscous force \p{) —_———.
] - viscous force

45. syhmeSlén wimesmens Canen(h aa@g)ﬂu@tb Qeuiu Buissefusdien (Paed

elluinemigy
,dQ dE dQ dE
) dt P4 B) at TP
dt » dt dt dt



46.

47.

48,

17 ‘ ' PGMA

What is the first law of thermodynaimcs in terms of variation of energy ?

L A RN
o %?’*W"pif | D %?+We%‘?
ur@flened goeoh b Aspussiu@b CQuirs TG san SalnE
Caanauwnen s160 giemey sigshenen .............. i etem piempriGumb.
A QapséBurlsi smiy A | B) @UL& aniy
Cl . fspussuulnd sy Di ' cgq;'meoé &miLy.
The time rate at which- energy is being dissipated pér unit volume through the
action of viscosity is called
Helmholtz function - ‘B) currént function
\?ﬂ dissipation function R D)  wave function.
ungfleney SiFswpon Lumiw- gt...t_gﬂm L mameuiyerafiulicl (mL_GumSIsin)
@mmb
A) —:,12- Bl ©
C) :1‘— D) -é—

The coefficient of dipole for non-viscous fluid flow is

o1 |
\ﬁ()‘g B 0

1 | \ 1

Q< = D) =

4 - | 2

uminog&led auptd aupbL HEGSSE Can_uniymen sleufllés o gaeug

A) s A qu.l;strd)@dn eTedeT Bl SauCuflu Crigredins et

C) - plevir er6dor. D) Signeonged svetur.

Boundary Layer Theory deals with flow characterized by

A) ~very small Reynold's number \/Br, very large Reynold's number

C)  Euler number D}  Prandtl number.

: [ Turn over



PGMA 18

49,

f ey Qeutiu i Bemevepwiys T gueng Qeutu Blenesowgs k sysmg)
unbpgdler Caiiu sLSg Spmanyd Ghissred wiwufld Catiu sLSg
SoesEiu ellfwunsng

PP B okl
én an
2 -;2
C) f:k‘”; Dj J°--4c-~——T
n ﬁn

If f denotes heat flux, T denotes temperatre and k is the thermal conductivity of

the fluid, then the formula for Fourier's heat-conduction law is

Wi

Q)

ao*r
on’

ek

B)

D)

50. Lﬁlskreﬁ@eusmmmgjeh g1 sflune QurmpSueengy ?

sl Qummsnasafiey

A)  upéEd Grmb

B) geLps BLQuU@Em e wmb
C) Suum flen_wol L. efFs:
D) unengullen Crrseoid

Which one is correctly matched ?

. In the projectiles

A)

B)

Time of flight

Maximum heigh't reached

\yd Maximum horizontal range

D)

Latus rectum of the path

aT
f=k 3
12
2u?cosa
g .
12usin «
g
u?
g
3u’sin‘a
g
2u?cos®a
g
12usin’a
)
u?
9
3u?sin a
————g .



.51,

52.

53.
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F Sy smiyfleney eflems semb whHob C oyeng aaflu apgw e @weusny
sreafleo J‘ﬁ.d: &7 S

A} 2n | B) O
) 2mi D) .

-
If Fis a conservative force field and C is a simple closed contour then
- '

J'.;“-d r equals
C

Al 2x \5/] 0
C)  2ni D} .

mwwoaunpsdler  Sgrer  sdflwaystaflulsd  m  giseflér Canewr
SlensCouawneng

A) BuQugpwwrsd
B)  B&Amwwmngh
C)  Bubum eveug BEADILILTEL

D)  BuCumwerer wHm BFAM L.

At an apse point on the central orbit, the angular velocity of the particle is
A) maximum ' '
B) minimum

either a maximum or a minimum

D}  neither a maximum nor a minimum.
W &ssHlen TS Fapreang
A 1920 | B) Ferd?
r dt
c)  F-ro? D} 270+786.

The radial component of acceleration is

1d 25 . A
A ——(r-8 B 8
} dt(r ) ) rer

r
\yﬂ F-re® : D} 2¢6+78.
@ Gunmenneng wHGDrdndlshr Cueéd Ea®mLOUrg ThuBL e rmicTeg
seened e el Aflgane @mpans enwubd @i eflfanw
A) Heved 2 ymiey alld B) Hués 2 rmisy Al
C)  evemev e gmiey efld) D) Beaniléd aga)bliames.

- | Turn over
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55,

56.

57.

. When a body slides on another, the friction called into play is slightly less than

the limiting friction. The law is ‘ , .

A)  Law of static friction \51/\ Law of dynamic friction

C) Law of limiting friction ' D) None of these.

swowraab wHmb pemwwrer B Asgdemoyerw Qm Casnendiser
Cprquirs Gurdamsd, Cuongas@isn geunlsr SlenaCousmiasst

A) @sENrS SenOwb '

B 8 wLfisngb '

C) uw®muwiors @eanssliubHng

D) @W@sﬂanm’mm wrfl&Clsnengmib, A

If two equal and perfectly clastic spheres impinge directly, then after iﬁapact,
their velocities

A} will be the same B)  will be dobled

C]  will be reduced to zero will get interchanged. ‘
Causgdlen aisasfn@ apu LIMEsmigW SmLwerey Glanem._ mn.&ﬁﬁs’o T
gisaneng gle fealelimig eSepwlung apub Bnd Has Caiab

A) - B JE
M g
Q) 2 _ D) L
g - Y 2¢g

The terminal velocity of a particle which falls from rest in a medium whose
resistance varies as the square of the speed is

VARE

2p B
C } et D =
) g ) 2g

(p&CanevardSlebr udsimailen BEOysTefl eufluns Cleweu@id gpssm Swone
o535 Benew cilensaeaflén dleneney efiens sigen auflwras Glasogd ?
A) e eewwib B &bmy sowwib

C) pOHCan (G enwwibd D) Gem@sg @wwib.

:

‘Three equal like parallel forces act at the midpoints of the sides of a tna.ngle

Then their resultant passes through its
A) incentre B} circumcentre

} | centroid ‘D}  orthocentre.
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P sisameng) r = ae™ e swlsrems smaflen auPwure peEmAng. Cuoeyn
SIFET G enT G\sueal_unsmgj wiflell Ganewr Slensleusd © 2 L6 5&@@;{)2’;}

SlensCausgdlsnt o eny WHDID GHNISEHS &n ) ST 68
A) (bm)ehut,au)ebu]f ) B’ (beb(.)lf, aeb(ut ) B4
C) (Gbebmi ,aeblut ) D’ (beb(rlt,aebwt )
A particle is constrained to move along the equiangular spiral r = ae” so that the
radius vector moves with constant angular velocity w. Then the radial and
transverse components of velocity are

) ('bmeb.’nf,a&)em)t ] B} {beb(l)t ,aeblof )
C) {abebmt,aeb(ut ) D] (beb(l)t ’aebml )

-¥ -3 >

m Renpwen_w m gisaflenls P(r) & v esp SewsCaissdes F ershm
cllens GlswedLR A Dy wHmid C eTship auenenauenTlled KarE Q&wmuu@eﬂmg

ausneneuany 15g yeiafl A eNmis ystefl B & gjassmsn F 350 Glanam@®
Clgevevs Caemeuwmes ang,g, Geoueneo

- > 8 . T - B
A) {F.d r} : . B) {F.d v]
A : A
B, -3 ‘
C) _[ F.dr D) Beweu aigiayblsoemnen.

— — -
If a force F act on a particle of mass m and velocity v at P(r)and is

N
constrained to move along a curve C then the total work done by F in carrying
the particle frem a point A to a point B on the curve is given by

> > B . -> - B
A [F.dr} B {F.du}

A A

¢ ’ B, -+ ‘
\/Q)/\ J F.dr D)  none of these.
A .

60. -
; orppbGurg QupluiGn Fuss LHHEO

m Benpuisier m Fisailen SHensCauasmns u: OB HSI v-; &% sré@ ens |
i > - 1 -

A) EI-[vl-ug] BE) —2~I-[v1~02]
1 - =2 . . : > >

C) §I~[u2ful] . D) I-[vg-u]}.

[ Turn over
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61,

62.

An impulse [ changes the velocity of a particle of mass m from v to v . Then

1

the kinetic energy gained is

A %I[ZJ;] B) %I[vl—@]

1 S ' . -
C) EI- Uy - Y, D) I-[_vz-ulJ.

a TwenLw 2 dref_Hp CanengShEsn % m 2 grieys Oawpeunss Osnesm_

@ susallen e Fane asiaime) e wrsdledms@EHn ?

1 1
n e | B) Sa (2 - v3)
Q) a(2-v3) D) %

How high can a particle rest inside a hollow sphere of radius a if the coefficient

1
of frictionis — 7
V3

Wl A 1ok

Q) a(2-43) D) ad3

2
W, W aenLweten @\ semorsn gisetseT g Clneosdlu gy emmed eflflauen_uing
slihBlenned Benamss (Heang). NG a rpdren Beneownest aupeupliLInes
Crieul L. emenemlled Qgmiiseil LLl Hietengl. igehr e e I L ons
2 GTENGl. DiF6h cgqsilcﬁ]qb_srsbl;_asaﬂsh SLEOTSET (BHS5SIGCHEM_1q60 0 wHMD ©
Canemmisamss sitdenme
A) Wsing = W' B) W cost = W'cosé
C) Wtan®=Wtan® D) Wsin® =W sin® .
Two heavy particles of weight W and W'are connected by a light inextensible
string and hung over a fixed smooth circular cylinder of radius a, the axis of
which is horizontal. If ® and & are the angles which the radii to the two weights
makes with the vertical, then _
A) Wsin6 = W" Wcost =W cost

C) Wtan6=W'tan® \Eﬂ Wsind = W’'sin®’.
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65.
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@ shadlellwgdleo srin_edust susGgrane swetur@

A) ywccos£ B) g,,'::ccosh£
c c

Q) y =ox? D) Yy = 4ax.

The equation of a catenary in Cartesian coordinates is

A) yzccos—)E ‘ \pﬂ yzccosh-—{
c c

) y=oc D) y°=4ax.
enbw FIDeUF Fribgs f gisameng BSdeu L) urengulley Clsddns.
@iy yerefllles Dmim messt r gmsded Bmesdnsm aafi  9Cs

GNugensé Fnihg Carem Sene Cousgdlan Cricldssslsr Bmuiug

1
A) — B
r .

c - D) %

A particle describes an ellipse under an attraction towards its centre. If r is the
distance from it to a focus then the angualr velocity about the same focus is
proportional to :

A) L \ : B) r?

7’2

C) r \9{] 1 .
. r
oM e 45° gbpé Carswgder 80J2  ft/sec . dlens  Ceussdled
awiiu@GEnE afled g HemLuwb BUGUEE 2 wrb
A) 200 ft B) 160 ft
C) 100 1t D} 80ft
A particle is projected with a velocity of 8042 ft/sec at an elevation of 45°. Then
the greatest height reached is
A} 200ft B) 160 ft

\pﬂ 100 ft : D) 80ft

o gisafldt fleans Cousb senr, -@mjés@,&c&n@ Sensuiled genns6lansm
Cri lflzs8e0 @mbsred gseaflen ureng »

A @@meaLib B} gt BereuLib

C) & Canever gymefl D) i ur eusmeney.
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PGMA 29

67.

68.

69.

If the radial and transverse velocities of a particle are always proportional to
each other, then the path of the particie is

A) a circle B) an ellipse

\j{\ an equiangular spiral D} a parabola.

BshiE (pemesens P LW QUELIPNE SENEILWEILW  STHTIEST
auenryseflen eretoremflsEans .

A 4 | " B) 6

Q9 : D) 11.

The number of noriisomorpl*llic simple graphs on four vertices is

A 4 B) 6

o o : \pﬂ 1.

gCyw Qa;n@ésaauun;@ﬁmmg_mﬂd) 618 Heumns Qurmssiul_(Hiereng ?

A) Snes auenreay __ Smensg) (penenisEhb S0 (D& esneneney
B) (P qenrey __ eteveon @m (pemens @i 2 (DB sTeneHen

Q) 8w uGuy uenrey __ penenaaflsit sesnd B\ LGLIUTETSETIEWD

p) lemd ~. PZBSs euL L euemyey

In the following, which one is wrongly matched ?

A) Regular graph —_— all vertices have the same degree
Bj Complete graph — every pair of vertices is adjacent
Q) Bipartite graph — vertex set is partitioned into two parts
Tree — connected cyclic graph.

G eem euengusiled v eetiug  (pemenaefist  aawenflaens. €  eerug
efleflibysefishr actnenflasna. G etsrug) k-efleflby-ClgnHiss eusnry erssflsd

A) e=kv B) e

SEANE

C) e= 2kv .Dj e<

Let v denote the number of vertices and e denote the number of edges of the

graph G. If Gis k-edge-connected, then
A) e=kv \j)/] €

)] e= 2kv D} e«

[\

w|§ w|§‘
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UL itesh suemey sTehTLIG)
A} CanbleoGLnesflwsin suenry - B) GanuleoGinssflwen b suengy
Q) a‘bhaﬁﬂwm UMY D} Bemeu wreyb Bsvenev.
The Peterson graph is _
A} Harmiltonian \ﬁﬂ Non-Hamiltonian
C) Eulerian | none of these,
(X, Y) eetip mu@liunansener 2 eniw B ulysuenmy G X 6 e_een
gauCeunm ysraflyb Sndlfleraullefma@onmy G s Qurmpssh BmuusnE
Coemaiwnengin  Cungiorengioner  sl_Guur® N(S)|=|S|  emoe0n
S X &b @bg Wysdlener wigred HoyeutintL g ?
A)  Quirgg 'B)  amred
C) QGevreuneiv _ D) . : /.,--/”"
Set G be a bipartite graph with bipartition (X, Y ). The G coq'tgirfé'f;matching
that saturates every vertex in X if and only if | N(S)|z|S| for all S< X . This
result is due to :
A) Berge _ \9{} Hall
Ci Lova'sz ' D) Tutte.
BuCump Curmpsssslse cder  eleflbyseafiss  aamnenllsmaud BEAm
safitfleds e enen (penenasfldn aameflsensuud swvwrs e den susmyysllshn
Hifley | ‘
A Bm uEiy suenny B)  (p(penowine suenry
C) Fynem suemyy D) Qe wieyb Heoane.
For which type of graph, the numbeér of edges in a maximum matching is equal
to the number of vertices in a minimum covering ? |

\/\/) Bipartite graph B) Complete graph

Regular graph ) ' D}  None of these.

G srsim_lgj Bmu@ iy euenry aefies oigebr eflafliby CrmGuwig s srer

A} 2 B) JuQum sB&dling Fob
C) BuQuem g@ém&sﬂ; afsn D} BSuQuep P smedl Ganney.

: | Turn over
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74.

75.

76.

77.

If G is bipartite, then the edge chromatic number is

Aj 2 equal to maximum degree
C) greater than maximum degree D} less than maximum degree.
r{k, k) eisam smbGe eresmemflen £p erebemen
A  rik k)=2k B) r(k, k)22%

k ' ‘ ' k
C)  rik, k)2 22 D) rlk k)=2%.

A lower bound for the Ramsey number r ( k, k } is given by
A)  r(k k)z2F B} r(k, k)22%*

k k
\9{\ rik, k)> 22 D r(k k)>29.

w&Canamb HHm p Ysiaflgsamer 2 enw susnryellsln BuGum Hleflbysaflsn
senenflsons '

o2 [ .2
A £ B |£-
'_2J k4
_2.; ,2_.
Q) £2_ Dy |2
-6_ LB_

The maximum number of lines among all p point graphs with ne triangle is

o5 |

. o _4-..

M 27 [ 2]

C) P D) P
6 8

L L 1

g6 Byiiy euenrysfley e enen Yersflaeflsh sietnenflsons

A)  2n gebeog 2n + 1 B) 4n seveog 4n+ 1
C) 3ng6be0g In+ D) 5nmeveogy Sn+l.
The number of points in any self complementary graph is
Al 2norZ2n+1 dnordn+1
C) 3nor3n+1 D) SnorSn+l.
r(2,2) eetrp rmbQs sretoremfstr iy
A} 2 B)
C) 4 - D) 6.
The value of the Ramsey number r{ 2, 2 ) is
2 B) 3
C) 4 D) 6.
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80.
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3>rz>2 eapssworen AW G o der abg QU AUMILEGSSESL G
an_L gdlen Bemd
4)  GTDESS T Bl @mophsg r- 1
C) ©onhess r—-2 ', D) @ophes rt 1.
In any graph G with 8 27 22 in the usual notation there exists a cycle of length
A) at least r B) atleastr-1
C) atleastr-2 | \p() at least r + 1.
CanaflavGuis aemsdlan amrey
A)  opieSRwes e B)  oplieSHwes
C) swphé D} Semeau wreyb Gevenev.
Graph of Konisberg Bridge problem is ‘
| \5{? ' not Eulerian _ B) Eulerian
C} acycle D) none of these.
G ( p, q) aeiugl QgrHsseusny eraflsd i
A) gz p-2 B) gz p-3
C} g<p-1 D) gzp-1.
Let G be { p, q} connected graph, then
A) g=z=p-2 o Bl g=p-3
€ g<p-1 \91/] gqzp-1.
Kmn 661 suenyL|eH 6bT GuETITEITLD 6T6g0T
A 2 B 3
Q) 4 D) m-n

82,

\,9{’2 | B 3
c) 4

The chromatic number of the graph K,  is

D) m-n

v peeewyd e sfsflbomuyd CsiPss souamryele ugdleaaflsn

stotorsoofl e g
A) v—e+?2 Bl v-e-2
C) e-v-2 D) e-v+2

[ Turn over
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83.

84,

The number of regions is a connected planar graph with v vertices and ¢ edges is
Al v-et+2 | B) v-e-2

Q) e—v-2 \Pﬂ e-uv+ 2.

X< R X eetiug Oeupmihm Gwii aetnasilsn Gerbss semwmnb X & o eren
@sulleuny e pit By aan aeflsd X 6 e semeneu

A §m e mioyser

B) @G @t emiy

C) eaeanensgss aalsvens siamenfismauilcoran e mise

D)  (pysellebson erstmrenfléenauileoner o myiLjser.

Let X < R be a non-empty connected set of real numbers. If every element of X

s rationé.l, then X has

A] . two elements

\W only one element

C)  countably infinite number of elements

D}  infinite number of elements.

@ smsHe S seug e sewd. Cogbd S = { [x, siné] JO0<x< 1} arafied

DS PiqIL SEWTD S sTTLIg

Al Gs1(Hss g

B)  Cer@s53008

C)  Qar@ss Lremg gpemed AsTESs5DPS!
D) QarBssg speme GgrossurmsubHD.

Let S be the subset of the plane 8= { [x, sinj:;] JO<x < 1} . Then its closure § is

A} path connected
B) not connected

C) . path connected but not connected

\9() connected but not path connected.
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R’ Guegub IR* srstim Gleuaflas
A} Glswev s Camgged getremwo
B) oL &swren Geuaflaen
C) Gﬁ]&neiannsh Cleusflaeir 6080
D} GQEweiormns Ganigsey seraniowhnsg).
The spaces IR* and IR" are :
A) homeomorphic B} compact spaces
C) non Hausdorf spaces not homeomeorphic.
Cliows eTemtEenst p_mLIYseTIss Glansm_ HMEISH 1 x n Gg,ﬁmngj ],.Y-
.gqéuuﬂassrﬂsirr &EUUTIDNEUTS)]
A) R" & @ Hnks 2 L seswrid B R n? @i epigu 2 L_Sewsid
C) R e i ai_«is&mnm g Usemb D) @eneu aigiadlsreney.
The set of all n = n, non- singular matrices are the realforms
\yﬂ an open subset of R n? B) aclosed subset of IR n
C) a compact subset of R n? D)  none of these.
S eretm euL L SS6hT Biq iU (&OLDNES) )
A) IR B} e SIHU&GD
C)  Gussaflsh e L6 @eobd D) Z, e6him s&65THG0D.
The fundamental group.of the circle S'is
Al R - B} the trivial group
the additive group of integers D)  the cyclic group Z_ .
X gpenig Qeupdleor @m SiLsswrer apravlgii Geusfl esiia. X 6o asdeonts

yereflegmid X sir ersosmevriyshier] sterfled X gy emg

A)  eacwnenil_ssssanen B) as&mmvﬁng,angmm

C) sumbysniLwg D' (puyeymi sewTib.

Let X be a non-empty compact Hausdorf space. If every point of X is a limit point
of X theh X is

A)  countable _ \E‘(} uncountable
Cj bounded D)  afinite set.
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89. gwm ssflgorer Qeusflllsn Qgm_isfuner 1Nbub

A} Qzr_isAwneng B) s&fgwnengy

C)  eumbyysimsngy D) Seuphled 615 6bledeney.
Any continuous image of a compact space is '

A) continuous . @ﬂ compact

C) bounded D) none of these.

90. anewLnit seTb K speng @@ Qeupphn
A)  IReébt QFn(Hi&S60 £ L S6wID
B} Rem nﬁnsﬁﬂuggésas e U seb
C) IReb1 (pig.64My & L_&6WTLD
D) | IR " 9|55 (PpenwInes SeorLb,

The Cantor set K is a non-empty

A) connected subset of R : B) countable subset of IR

C) finite subset of IR \D() | compact, perfect ‘set inIR
91. e Crtemwvwren Qeuaflulish apiyw e cGleuefl ‘

Al pruwg B) CGrhenwurmen

C) (PP PPl IJeVe0 D} Beaupilé agianflsoame.

Closed subspace of a normal space is

A)  closed ‘ . \B(\ normal

C) notregular D) none of these. |
92. X govm R e aCzgubd 9w @elyb 2L sembd whmpb x, <X oofle
Sigtinen uysiafl x, g OurSS X gl @a)mns&rgu

A) R
B) X
Gl i{xy}

D) swefl o mpiemu wl GG Qe @@ IiHUSESHeD.
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If X is any convex subset of R", and if X, € X, then the fundamental group of X

relative to the base point 3‘0 is

A) R
B X
C)  ix)

w the trivial group consisting of the identity only,

SPéSTTLIDMIET FTeMe Seunnenene ?
Blens G eeimmast R, empbs @U@ i Lib  S'&E@ PueLWwrss

, QEsoeib p eTelIm) it p(x) = (cos2mx, sin2nx) eTERIOMIY mmuwg&aﬁﬂuqeﬁ, r

SpS5I

Al pu&Gamigebhns

B) e@etmstlarsmnreng)

C) sm'_l_.rrn'gghb@.l_‘_uc_l_ Llewsdinnprs Canigesed

D) gegmenL&flw Friy.

Wﬁich one of the following is not correct ?

The mapping p from the set of all positive real numbers R, onto the unit circle
S', given by the equation p(x) = (cos2nx, sin2nx) is l
Aj not surjective : f B) onetoone

C) a local homeomorphism ' \,13)/] a covering map.

S eE  @revE eul L whmk f:[0,1)> S aenp emiuneng
F(t)={cos2nt, sin2nt) STEMILON ) UETWISSILLL . . FRiL sreufled
Epsaeto_euhiier a1g #fwnesrgy ?

A) [ oeng Renmistlansnnreng) e

B) [ oyeng (pup&Canize gishen

Cl [ syemg Qam_isflwhmg

D) floyemg Qsrisdwbng.

Let S be the wunit circle. Let f:[0,1)->Sbe the map defined by

F(t)={cos2nt, sin2xt). The correct statement from the following is

A)  f is not one to one B) f is notonto

C}  f is not continuous " f~lis not continuous.
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95. R ein o snGlenafiwunes [-1,0) U (0,1 ] oy6mg
A)  Clsnsseoneng
B)  sulLargSh@rul L. Qg,n@§g,si.),a|mg)smm
C)  GCler@sse shnenes wHpb e L MsSHEL UL Og5mHH560
D) Beupmst ergiajblsoenso.
The subspace [-1,0) v (0,1 ]- of Ris
A) connected
B} not locally connected
\9{\ not connected but it is locally connected
D}  none of these.
96. e@enlhE Guhul L qs‘nsrﬂammés Qanstor. ClgrhSs60 Gl fs Clausfwnsrg
A (puebDSIGDL Bl eewenfl_gsbs (puaiielwung
C) estmenflSsasrsameuwnEb D} Beupiied ﬂg,}mlﬂdam@.
A connected metric space having more than one point is
A) finite | B} countable infinite
\ﬁ{\ uncountablq | D) none of these.
97. Spsecnaupper sgaupnen sapemps Caiba® i
A)  Guruuredgflsss Geuafluliss aCgsdunen Snis semmsafen Caiiy
Sphs SewromnEh '
B) GI_HLJUWG\SIQ']‘&&GD Gleuefluliev (pigeymy epBib sevsrrusefisin Gleul (Hi&semTd
e (D &6vwr LoM(G) 1D |
C) &5 Qeuafiaaflsir sbs @@ CgnEullsn Ceily oiLés Qmmﬂmn@m
D)  ammsvlmm Qeuslsetlsin Cluméasd amnev_grd Gleuaflumgb.
Choose the wrong statement from the following :
A) In a topelogical space arbitrary union of open sets is open
B)  In a topological space finite intersection of closed sets is closed
\ﬁ\ Union of any family of compact spaces is compact

D)  The product of Hausdorf space is Hausdorf. -
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Qauimns guellsn apsotb
A} wssond e evsuGunfisn qn@m BLOUl&ENS
B)  @uetormb e soss Cunfish gragme pLagsams
Cl  wmss pie
D)  BwubHlwe gpiay.
The origin of operations research lies in

A) Military operations during World War 1

\,m Military operations during World War 11

C) research in Medicines

D) research in Physics.

.Sgésasédm; LIRS &;pé&_rpml.qsb aiggenen Aengeyn Sicllssr QmsEn ?

2x, +xQ2-'x3 =2

3x1+2x2+x3-—-3 )

A 0 B 1
g 2 : _ D 3.

How‘many degenerate solutions does the following system of linear equations

“ have ?

iz.rc1+x2—x3 =2
3x, +2x, +x, =3

0 By 1

A)
\ﬁ]Q_ D) 3.

100. LBﬁ.Gl'uﬂgn&@ 1Z=T7x,+5x,

sL_Ounbiash x, +2x, <6
4x, _5x, 5‘12
x,%,20 aemp CpAlwedr L bl 60 semsdld orbu
Sgluse. e shg SielhE app Cleusi wliy
Al (6,12,0,0) | B} (1,2,0,0)
C) (4,300) D) (7,50,0).
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101.

Give the L.P.P. Maximize Z =7x, +5x,
subject to the constraints x, +2x, <6

4x, . 5x, 512

X, %, 20

What is the cost vector associated with the initial basic feasible solution ?
A) (6,12,0,0) B (1,2,0,0)
O (4,3,0,0) «of] (7.5,00).
aupsswoner OIS eu,y @ Crfue il & sewsdar sigULmL
e ahs Siuteng cawidiey ughHE Curgiores wHmib Csemeuwnen

fugsenes
A oCsmib fe jegné® Z;- ", 20

B}  simengg js@ps@n Z,-C, =0

0 omengg j sEnsEGd Z, -C;20

D a; ¢ Beshipeunmy o 6Ter Jewensgl | SEHESD Z; ~Cj 20,

With the usual notations the necessary and sufficient condition for a basic

feasible solution to an L.P.P. to be an opfimum (maximum) is

~A) ZJ.—CJEO for some j

B) Zj~Cj¢0 for all j
< Zj —Cj z Ofor all j

\H| 2,-C,20 forall jfor which a; ¢ B.

102. @wsgeny, Hubsmensdt L Gepks Hoersss  Hubsmeanad

DATEZHID CFAEGI ....ovveen Sienwdlngi.
A} - eufiens wr B) Grflue S sewrse SR
C) Cuflwe FiL L ssamds D) Bepiic agapddae.

The objective function, the set of constraints and the non-negative constraints

together form

A) Queing model B)  non-linear programming problem

\¢ﬂ LFP D)  none of these.
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Abliendeiv eomulleéy Qawhens wrdlaena xBlpsiuPsgicuSss Crresd
A} eflauen b Siey dlenLLughens

B) eaipgs Siemeul) QUpSHENS 606w

C) Pnyduren 2 sk Siemer QUnUSHETS

D)  @yrbu slinenL e.ahs Sieneull QuneugHeTs. -

The purpose of introducing artificial variables in simplex r‘nethod is

A) to obtain a degenerate solution |

B)  not to obtain a feasible solution

C)  to obtain a final basic feasible solution

\?ﬂ to obtain an initial basic feasible soclution.

104,

5 s
NaE

AbLansev wepuledd sppddlss dlwern BHapdlsmear dima@aughans
WL GG areamliul_ L (PH60 L SITEEmES Fapluwiali
A} 3Gev B)  &nfstrein
C) Lreww dl& D) Syt ehr.
The first example constructed éolely for the purpose of demonstrating/ the

thecretical ocurrance of cycling in simplex methoed is due te

\9((? Beale B} Charnes

C) Dantzig D)  Orden.

. QULSS& LTS S geiug - @m GCursEarsss sonsdld oaks Siey
© & - @ GUTSHI

BmuusnE Gurgiwrer wpHnbd Csareuwnar Flubseane

1 i ) . 1t
A Da>yb B) ;@<;@
i= =

i=1
C)

J=1
n 1)

a = b D) Ya )b
j=t ' it

With the usual notations the necessary and sufficient condition for the existence

:i'Ma

-
—

of a feasible solution to a transportation problem is

L] 7l in n
Zai:w»ij B) Zq‘.<2bj
i=1 j=t

- j—'—'—l
n oom 1)
a=3b D) Da=)b.
Jj=1 : =1 i=t

.
—

-
i
—

63 | Turn over
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106.

107.

om Cufud S b d sansdldr Pmeowsdw umbupn Srey Pampsns,
pssemw samsdlbneE

Al eabs Sia PEHsGD B) eaps Sta Bmeeng

C) eumpupp Siey Dmésd D) Beaupmer axeab Seéenso.

If the dual of an LP problem has an unbounded solution then the primal has
A} & feasiblersolution \Qﬂ no feasible solution

C)  unbounded solution D)  none of these.

em Cpflwe S b o sawsdldn wsdrenwndE wuayn Siey BmbSTed
21560 DBe0sE

Al eren Sie) 2 an® Bl  (ueayp Siey B@mssng
C) sugbupHp Siey e e D) Seubhmst agiayb Peoens.
If the primal LP problem has a finite solution then the dual LP- problem has a
\j)(} finite solution ‘ B) | infeasibie solution
C) unbounded solution D) none of these.
108. X, whmb X, esnusn g Crilwed Sl bl sansden eswg 5@5;11

sisefled Nemoumeusneupmieh 618 2 swS Steun@Gd ?
A) X;AX1+(1_?~.));.’2,7LE R e awd Siey

Bl X=AX+(1+M)Xyhe R e.aw0p Siey

C) X=X, +(1+A)X,, 0<i <] eaws Shey

D}  X=AX,+(1-1)X,,0<4 <] eawng Stey.

If X, and X, are optimal solution, of a linear programming problem then

A) X=X, +(1-A)X,\e IR is an optimal solution

Bj X =X, +(1+A)X,,A € R is an optimal solution
C} X =AX, +{1+A)X,, 0= <1 is an optimal solution

X =iX, +(1-1})X,, 0<A <1 is an optimal solution.
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110.
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. Sebrasmpb semmusafled a1g Hellsuhng ?
A xy)/B<a? ey <9 B)  {ixy)/3x% +27 <6}
C ((xyly’<x) D) {xy)/x®+y?s<1).
Which of the following sets are not convex ?
\9((\ Hxy)/3<x®+y? <9) B)  {(xy)/3x%+2y? <6}
O Hxy)y<x) D {(xy)/x*+y <1},
uufhoremmisefled fibLisnsev sehrugy

Al e p&Caremy LGS

B) . mrehE UsSEMEEHD, HI6NE apeneseEnd Garam. pm VNG
Cl om aawé Qesususd

D) @ sabllemsd e ub u@Edl.

A simplex in three dimensions is

A} " a triangular region

\?ﬂ a four sided pyramid having four corners

111.

C) a cuboid

D)  aregion bounded by a cone.

@@ ogmfiharensyuils G\Lbngsg, sumeumi Fniy R =20x -2x2 wHpb Gwrgs
Qaeey eriy C=x"-4x +20, B x S6UG JMmeus GHEGD. Gl
LB!‘.IQLJ»ﬂg,ﬁ& Bme@bCung fen_&as5emiqw Glurgs eomuD .
A) 20 - B) 25

C) 75 D) 200.

A firm has a total revenue function R =20x-2x° and a total cost function
C =x%-4x+20, where x represents the quantity. Then the total profit so that

the revenue is maximum is

A 20 - \9/] 25

] 75 D) 200.

[603] . [ Turn over
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112.

BuQue oy Z =3x, +2x,
sLQuurpssdr  x, -x,>1

X, +x,23

XpXy 20
sretrp G fMlwed S bl_eb seomsdlsi Siey
Al 6
B) 8
Cl eumnbubngl
D) Lé,lj,g, Sirellsin LGS eurbLenL_wg.
Which of the following option is true for th.e following linear programming
problem ?
Maximize Z = 3x, +2x,
subject to x, —x, 21

X +x,23

XXy 2 0

A 6

B) 8

\52{\ problem has an unbounded solution

113.

D) _ the feasible region is hounded.

gk Cufluwed S Bl sansfa Osrmemas omillsn e swg Siey
Cupésniqu Lsnafl

A)  suafldtenwai HustsTeme iFsssamem Qe Gw yeraflasfl_Sg

B) sweaflsnenwasr x iFens Qeu_(Hid qshslﬂassrﬂl._ggj_ w_ B

C) eaps ugden @mmuqmﬁﬂaﬂﬂu_ggj .

D) o ahs ueddlsn srpgl ysheflaafie sgib.
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In a linear programming problem the optimal value of the objective function is
attained at '

A) the points where the inequations intersects the coordinate axes

B)  the points when the inequations intersects the x-axis only

\Qﬂ' the corner points of the feasible region

114,

115.

116.

D)}  any point of the feasible region.

b F6n eusmeanGan e e eefl & swsrur®

A) k = k(s),t=1{s) Bj k=k{s),t=0

C)  k=0,1=1(s) D) riu)=(x(u)ylu)z(u)).
Which of the following represents the intrinsic equation of a plane curve ?
Al k=k(s}t=1(s) ' M k=k(s)t=0

C) k=0,1=1(s) D) r(u)=(x(u),y(u),z(u}).

aueneney eteir k wHMIL (PMISSHE et T eeuen LhgaRwnhp wrdlefss

s1eflen, suemenGanL_reng)

A g CpraCsm@
B) Glsvasmiedlsr Genevaugans

O ru)=(wud W)

"D @ el Lage éfluriys smefl.

If the curvature k and the torsion T are non-zero constants, then the curve is

A) a straight line B) for Folium of Descartes

C) ?(u) = (w,u?,u?) \Dﬂ a circular helix.

b8 @m CaafleuampsEd, aupsswren @niuligeruig £ b wluuneng
A o | B k

Q) ot _ D) -k,

- —
For any space curve, t'- ¥ in the usual notation is equal to

Al O | Bl k

C) \1;(\ ~kt. ‘ .

- [ Turn over
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117. x*+y’ =83y, ae R eaap GLevsriiealsn Semeveusmmlstr @O

FIDSETLON TS
A) z=0 B) z=a
C} x=0 . .D) y=0.

The dsculating plane of the Folium of Descartes namely x> +y® =3axy, ac Ris

equalto‘
\j(p z=0 a B) z=a
C} x=0 Dj y=0.
EN-2FM +GL , LN - M*
118. eusswnen Wiged J= whmib K = ——, aefled
& GO g G B2 HoIb G P2

CunuguiSish SigliuenL cugeukhse (psed. Brer@, whpnb eperm wenpGw

I, 11, TI1 e1em gfléaliul_Lned, Spsaam_cupmist stenas QunmBSId ?

A) Mm=JIlL+K1 B} M=-JI+ KII
¢} M=J0-KI D) M=-JI-KL
BN -2 g2
In the usual notation if J = EN-2 M; GL and K =LN—N£2-, then the first,
. ~ EG-F EG-F

second and third fundamental forms of a surface denoted by I, 11, III respectively

satisfies
A) Mm=JI+K1l B) M=-Jl+ KIH

\ﬁﬂ Mm=J11-KI1 D) III=—-JII-KI..

119. @@’ Cupuriy dfisgaraugie Casmeauwnsargbd Gurgiwrer Eupsenemunes

Qwrss cuenemeuany K sir wdiy
A) K> 0 steoson ysnaflseflgyb B} K< 0 sisveun yerrefiaaflgud
C} K= 0 esveor yensflaaflepib D) Peunmen sigableoensy.
A necessary and sufficient condition for .a surface to be developable is that its
total curvature K
A) K > Q at all points B) K< 0 at all points

\9q K=0atall pointé . D} none of these. |

|
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120. eupsawren @S geiug @ Cupuridlss  eeen  yeaflasfigyn

121.

122,

123.

L= M= N= 0O aiefléd supsriurtiuneng

A) L@ 2 (mHener . B) @ sar uraesneney

Cl  o@subdy | D) ew gmd.

In the usual rotation if L = M = N = O at all points of a surface then the
surface is ‘

A) a cylinder : B) a paraboloid

C) acone \pi/’ a plane.

CarensSlen Bgnem (& nisansamang)

A)  Garengdlenn bgnen oL st

B) Ganengdlen Bgren prayp Sembd Qanehm e eusnereuamyse
C) QU@ suLL_miseT

D) Ganegdlerr ezl yerafiligywoner QgrBgenussy.

Geodesics on a sphere are

A} the circles on the sphere

B) the closed curves of finite length on the sphere

\?ﬂ the great circles

D)  the tangent planes to any point of the sphere.
G &squeen Gupurimug Caibsbss

A} z=ax+by+c '

B) o_(memen

o Salbly

D}  @® salgd sar sfluguammea,.

The surface which is not developable is

A) z=ax+by+c B) cylinder

C) cone : \j{] hyperboloid of one sheet.
(poisswreng) steupBsn Sy efgwn@d ?

A}l  euemeneueny B) Ggn@gemb

Q) (yxg,sisrmioé Q&@G&n@ D} gememré QekiCan(.

- [ Turn over
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124,

125.

126.

Ay 1

The torsion is the rate of turning of
Aj the curve B} the tangent

C)  the principal normal \?ﬂ the binormal.

r= :(S)ﬂdﬂ'l',l'[) aueneGan_neng @@ s susmaGar_raughg Cungworer
whpb Ceenawnen Eugsenen

X > = - .

A) [rrr]=0 B) |

- -

l‘rﬂ

ﬂ;J:

0

-

]
I

-3

C) [rxr]=0 D) [ rxr]=0.

1§

-13'L

The curve r = r (s)is a plane curve if and only if

A [rrr=0 WA rr0

C) [rFxr)=0 - D) [ xrj=0.

@L‘.@# gwges Ganengdlehr ystafl P & susmenCan®m @mgl_sir s;_u)u@é,g.uh
Ot suflens -

A1 B 2

g 3 D a4

The order of contact of the osculating sphere at the point P with the curve at Pis

B 2
c) 3 @\4.

v = wrfled) e o Hemsllsr 30° Caramisms e maundGb ( L m ) s
BHenslies k gueng Gohigsg uemeaey whpb k, k, aaen pgUystafllicd

(pasend suensney stefled k e wHuuneng,

. , 1 '
A) Kk +k, B 5 (k, +k,)
g Fatk oy Kat3,
4 : 4

If k is the normal curvature in a direction ( I, m ) making one angle 30° with the ’
principle direction v = constant and if k, and k, are the principal curvatures at !

the point, then the value of kis

A}k, +k, B) (k, +k,)

N =

3k +k k +3k
o b a b
e b D e b
\ﬂ{\ y ) 3
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127. gememtwiens, mmsﬁmmur&mrrmgu cusnenellshr  Car@aeams  genow
Coemeuwnengb Cungynrengwrer sU_GUUIG
A) E=0-=L : Bl E=0=M
C) F=0=N D F=0=M
The necessary and sufficient condition that the parametric curveé be lines of
curvature are |
A E=0-=L B) E=0=M
C) F=0=N \p{l F=0=M
128. @m urounengy difla@meuns giemww  Cgemarwnengib  GunzsoTag OIEN
BlupgensmuTsng HSepienL_ W |
A)  yellisir Cuphudaeiu cmenaaneag l‘.bg'gﬁu.lmn@m _
B) | Glohigsa susmeme) LEwbnEw
C) Gasndullsin susm-@sq Lh@gdhwn @b
D) OCuwrss ecuemeay Lg2unonEib.
A necessary and sﬁfﬁcient condition for a surface to be a developable is that its
A)  geodesic curvature is zero B}  normal curvature is zero

\}Zﬂ Gaussian curvature is zero - D) total curvature is zero. |
129. k, wohpb k, e @5 GOdLeL  Qublimbste Gk

GBOLrensTTTWIeTS)
Al e BstanLwn@b " B) @ el b
C)  @m ursuemeTeunEb D} @@ sifureuensmeaungib.

If k, and k, have the same sign, then the Dupin indicatrix is

\;tﬂ an ellipse B) acircle

a parabola D) a hyperbola.
130. wipr Qaandwen eflenerey QaranL Gr @m &8 CuhHuriunang
A)  elfluriys smefluymy B) &6 LyeuensTeuneng)

C) Carenmusenmgd D) Brusan euememwibisenngib.
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The only compact surfaces with constant Gaussian curvature are

A)  helicoids - B) paraboloids

\9{\ spheres D)  anchor rings.

131.

f(z]=tan%, erstry sainfled z = 0 gy ez

A} Spoyy qcﬁaﬂ DO

B} frsggss Apuyn ysreflwngb

C) seflovuu@ssu Caamawren Apviyl yerafluren
D) seflmwviu@Gssrs Comawner Aniiylysraflwngb.

For the function f(z)= tan—i- ,2=0is

A) not a singularity
B) removable singularity

C) isolated essential singularity

\pﬂ non-isolated essential singularity.

132.

133,

A0 | \Bﬂl
D) 2

12: P
= [e° do e wHuuneng
2n o

A0 B 1.

Q) i D) 2m.

12u 8
—Ie’ dob is equal to
21I:70

Cy i ) ni,
|zl=1, sdap el SHhb@ermenwis e” =az", a > e, seim FweTuT g6
apsonusafien aawenflsmaurang

A) O B 1

Q n D) .

The number of roots of the equation e” = az" inside the circle |z=1, ifa > ¢, is

A O B) 1

\9{\ n ) D} w.
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lzi<la & f(z) peug Uff)@fﬁm# eniy wohmb | f(z)|<1, f(0)=0 HHw
s (puursenst flenmeay Clawuller
A |f(z)I<lziwppd | F(O) sl B) | f(z)|<|z]* wpm | f(0)] <1
Q) | f(z)lslz-1Fwpgud | £(0)[<1D) | f(z)]|<|z| wpgud f(0)=0.

If f{z) is analytic for | 2| < land satisfies the conditions | f(z)[<1, f(0)=0
then ‘

\yﬂ | flz)l<iz]and | f/(0)1<t  B) |f(z){<lzf and|f(0)}<1

135.

136.

137.

C) |f(z)lslz-1Pand | £(0)|<1 D) |fiz}I<lz|and f(0)=0.

reoe el Lsdlen Bones liz+zi+z'+z28 4., eemm sanflém  wwglyl
PTG = S 0T , ULy

yereflaaflsh aammenflaans

A O B} 1
c) 8 | D) . ».

The number of singﬁlarities of the function 1+z+2°+2*+2%+.., on the unit
circle is :

A) O B 1

C) 8 ) \D‘(\ o,

z3

(z-1)(z-2)(z -3)

60T 6TF&FLD

z =1 etegyid qmﬂﬂuﬁld}

1
A 1 | J 5
1 ' 1
o 3 D .
2z
The residue of — atz=1is
(z-1)z-2)(2-3)
1
A | \9(\ 2
1 1
o 3 D) -
e®* aiggib snilen euflens gy emg)
A) o B} 3
) 1 D) O.
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The order of the function % is

A o0 Bl 3

\9(\.1 | D) O

138.

smon #riy ['(z) e z = — n agb Leafluiled aréad

A nl B) (-1\n!

C) (1f D} —{n!).
n!

The residue of the Gamma function I'(z) atz=-nis

A) ! B) (-1)*n!

AR ' D) ().
n! :

1 139.

140.

141.

Beiv sul_ L& &ninstr eigstusailshn sn(biFe
A) . 2mi B) 2=
o 1 D) O

The sum of the residues of an elliptic function is

A)  2nmi | B) 2=

Cc) 1 S .\9;/\0.

cot z arshim snitSlen et sreflu giEweuLiysnafluinen z = 0 arFsw
A) O ., . B 1
) % ,D) .

The residue of cotz at the simple pole z=0 is

A 0 o

C) % Dj T,
2z '
flz)= l—i sepib snnh z = 0 g gimeuysiafiufiesr auflenswnesng
FA
A 1 : B} 3
C 4 D) .

o — e e b i
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: 2
For the function f(z)= 1 i the point z = 0 is a pole of order
‘ z
A1 a)/:la
< 4 D) w

142, grius Q 60 u eeiugy Sensd sniy stafled e m@susasumgjﬁ Aha& &y

SITESD 2 uGUpenhéE FTiUnEG ?

% . ) Wi
A & ou B) u_;ou

ax oy dx Oy
¢ v, p u_;%u

dy ox ( dy ~ Ox

If u is harmonic in the region Q, then which one of the following functions is

analyticin 2 ?

du .du ' ou L du
A) e iod , =i
ox  dy &x Y
3 .6 i 0
g &, cu | | 15 T Lt
oy  Ox fy  Ox

143. Qgu i Y z—; 681 REBAIS JPEHTWRENS)
n=:1 - .

A 0 B 1
C) 2 D} .

o n
. . Z .
The radius of convergence of the series Z — 18
n

n=l
A) 0 B‘Qﬂy
_ c) 2 D}
144. sinnz st Clggemervnsug
A} O B 1
c 2 D} 3.
The genus of sinnz is
A) 0 91/21
cy 2 D 3.
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145. snor& &niy I'(z) P8 @06
A)  LGPEHDHE FNiTL HEL6D
B) pupsmw LEG(penbhE &y
C) Qulgromdls smiy
D) Reoss aniy.

' The Gamma function r'iz)is
A} not an analytic function B) an entire function
5/‘ mefomorphic function "D} aharmonic function.

146. sfdlgpm auflmsmws Carsu_ @ (Pupsow UGWaDSF Friy Glumydem
eubleuny (piyajster wHullenemuyd Wieledl aawmenfles ensulley =FemiY
Clumyd. Sib (pigey ﬁ]s&m@éuméum@sb adlefmig Qumsombd ?

a)  Seunirerdlen Capmn

B) WBublum bl GelsrsTans

C) ewLnoni( CsHobd |

D}  dliLré - Qeovienfleir Commib.

An entire function of fractional order assumes every finite value infinitely rhany
times. This result is a consequence of

A) Schwarz theorem B) Maximum modules principle

O Hadamard's theorem D) Mittag-Leffler's theorem.

147. |z|=r eenp QungePLWpsTaT QL hisaflen Ssrer Benss sl snl Hi&
gsrnsflulieh eugaioneng)

A) alogr ~ B) alogllr+[3
o D) a +B.
logr logr

The arithmetic mean of a harmonic function over concentric circles jz |- r is of

the farm

A) ologr - M wlogr+B

C) % D) |
logr ' logr
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lim 1 1 1
148. +... '
n--->ac_n+l*n+2+ +n-+n]6:"I'Dgl-u"”mmg’l
: 1
A 0 B -
) B 3
C) 1 D) log2
log2 B =
1im 1 1 1 |
n—»ao[t_{rl n+2 T +n]ls equal to
A O !

. B -
g Jﬁ4102
log?2 g <

149. [0, 4 | stétim @ewL_Gleuaflulled [ x | e Qpinonefsn Clgremawneng;

A 4 B 5
< 6 ‘ D) Beaunhded sigieyblevenso.
The Riemann integral of | x| in the interval [ 0, 4 | is RN
A 4 _ B) 5
9/\ 6 ) D) none of these.
150. (pupssaiish sangden Qeouden ereneiwneng,
VI : B) 1
Qo D) Sande agebome.

The Lebesgue measure of the set of all integers is
w1 _ ' B 1
C) w0 D} none of these.
151. $: R— [0, 1] srétnp &nity Lpsseim_cungy suenTwnissuLHEDg)

$ (x) =1 if x sretrLg) A HpE creder sreefled

=0 if x ersbug) S pmr e aafled
$ i Fmiy ‘
A) evébeon dlflgwn aanasfigb Cgrtsflurs Quma@bd
B) swveon Adzuppt asnsaligubd QgriFfuns BEmaEn
C) " Re ppsugid OgnLisfwuns GmeEn '
D) R pupsugib QsrLidAwhpemawns Smé@ib.

| [ Turn over
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Let the function $ : R— | 0, 1 ] be defined by
$ (x) =1 if'x is rational
=0 if x is irrational
then the function § is
A) continuous at all rational points B} continuous at all irrational points
Cj co—ntinuous onall of iR Dﬂ discontinuous on ;all of R
152. f, g seuemauselen eutdahise I 6 Qgrensuil_Sssag. sy f, ge L2 (1)
steifled fg srerug arfled 2 mtiuns GmaEw ?

A M) : B) L*(])

Q) L) ' D) @eahfier agiegbd Beenso.
If fand g are square integrable functions on J, that is f, g € I?(I)then fgis in
a) L) B L*(])

\9)4 L(I} ' D) none of these.

153. j lgogxz dx eremLIg a1HHE FoTE BHEEL ?
o X°ta
A) n B) nloga
2 2
¢ Xloga p) Tloea
a 2a
I 12ng2 dx is equal to
0 X-+a
n nloga
A — B —_—
) 2 ) 2
nloga ' ' nloga
C R —.
) a ‘D’A 2a

154. f: R — R eietip eninfsn smevsul_Lib 2n. f(x)=x", ~x<x<mn. f( x) e yflwi

@gmn_i Y b sinnx aefle Z b? aeLg ashE swwLNs BHEESD ?

n=1 r=1

3 6

n s

A — L
A B =
2In6 %’
C —_— D —.
) = ) 5
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156.
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Let f: R — R be the function of period 2n such that f(x)= x>, -n<x<n. If

the Fourier series of f(x)is Z b, sinnx then Z b is equal to
n=1
3 6
A X ‘ B =
4 ‘ 7
x7

2n®
M "7_ : b
(a, b) eetip Soss e Gleuallulled euemrupussiiu’Bisren @flwey srnfen
Ggn_ifwnn yeraflsaflen semrbd sighHE swwrs BmaEn 7

A) ﬂuGung,ij (LI 6L DLW SHETTID B) eamenfl_gs6s sewnd
C) . aamenfi_ggen sewmb D) Cleupmssewrd ¢.
The set of discontinuities of a monotone function defined in the open interval -
[a, b)is -
A) always a finite set .ﬂf countable
(GO uncountable : D}  the empty set ¢.
elveon x, yeR & f: R— R aep smiy lf(x)—f(y”‘ilxﬂyf g
Ceuflmg staflsy f sretrug;
A @@ ol sriy B) s emiy |
C) @Dy &y D) e® L sy
Let f: R-» R satisfy | f(x)- fly)| <|x~-yPforall x, ycR. Then fis
M a constant function B) an increasing function
C)  adecreasing function D) an L' function.
[ x| srebiugy x 6‘;@, lemoed o_dren SUCLE (P sTelm aes. n ssTug Wlens
168y eTenfled . 1_1:1:1 +{x] sIsBILIG) 618ME FwTe BHEGD ?
A) n-1 ' ' B) n
C) n+1 ' D) 2n
Let | x ] denote the greate—st integer not exceeding x. If n is a positive integer,
then Hm {x] is equal to
X-»n+
A) n-1 m/{n
C) n+l D} 2n

| Turn over
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158.

159.

fix) :{ XCOS[%)’ X0 qemp sriuneng
0, x=0
A) [0 ,i | & Qs isdunsapb surbyedLw WLIDOSET & ML WSTERD
BwaEwb.
B} [0 1] & Qs isfwrseid curbysmi_w bIMEOSHT ShpeaILTSEaD
Bosew | |
C) [0, 1] 60 Qgm_iédl Beoeomogid, eurbLienLw WM& 2 LTSt
fossd
D} | O 1 | & Qgrisdl Seoeonogyd, eurbysmLw mngﬁobasdr
Sibpenauwrsad Sme@EHb.
The function
n -
f(x}={ xcos(-é;], x=0 is
0, x=0
A}  continuous and of bounded variation in [ 0,1 ]
g continuous but not of bounded variation in [ 0, 1 ]
C) not continuous but of bounded variation in | O 1]
D) neither continuous nor of bounded variationin | 0, 1.
[a, b| & f eebiug sugbyenrw smiy. | a, b | & f asiug fonss Qgrenswns
Beuughe GCsemawrsgis Curgiwren s Guur@ CssBasuuc. Herer
e >0, efliys sepaunm | a b| e oeep e Nfahe
A)  L|f,6l<U][f.ol+e B) U[f.o]>L[f.o]+€
C) Ulfiol<L[f.ol+e D} L{f,cl>U|[f.c}l+<.
Let f be a bounded function on [ a, b |. Then fis Riemann integrableon [ a, b ] if
and only if, given ¢ > 0, there exists a subdivision o of | @, b ] such that
A) Lif.ol<U|[f,cl+e B) U[f.ol>L[f.cl+e
7 Ulfel<Lifolve D) Lif.el>U|[fol+e.
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160. { a, b | & [ etairug s isd eaeafléd ggreaug @@ ce(a, b) seug 6TEnG

,@mmm Qb ?

b

A) jf(x)dx:f'(c)tb~a) B} [fix)dx=f(c)ab)
b b

Q) [rix)ax=fle)(b-a) D) [fix)dx=f(e).

If fis continuous on [ a, b |, then there exists a point ¢ € (a, b) such that
b b

A [rindx= fiei(b-a) B) [/(x)dx=f(c)a~b)
. z

ot [fxyax = flelba) D) [flx)dx=s(e).

61. Z ;1; aem QBN RERIGMSNHE s1emg wisd QFuw Couam@®wn ?
n=1

162.

Al p=<l ' B} p=1
C} p>1 D} p=<l.
The series Z A is convergent il

n 1n
A} p<l B} p=1
97 p>1 D) p<l.

0 2 o
fel’[-n n] Cuoeub f~%+2(akcoskt+bksinkt), steufled %*;ta;f*bg]
k-1 =

steng Lyigd Cladiupd ?

Al <—J'f B) :3-11;

C) sj'f2 D) s—};

x 2 )

. a . a .
If felI? -m x| and if f~ 5 > (a, coskt+b, sinkt), then EMK}_‘:(a,f +b7)
k=1 -1

is

| | Turn over
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163.

164,

165,

Cleons geneneu sistorenfl 5568 saDise) 2 o wenen. BgenblLnmsT
[ a b | ®F.E,. E siebTLIENE spstTMi&GISNsT speusun o 1 semriisafisl

Rttt

QanLigpenn aeng wisd Cleduyn ?
A) m[UEnJSZm[En} [U J }:m(
n=1 n-1
C) m[DEHJzim(En) D) m{DEﬂ];ﬁim(En).
n=1 n=1 n-1

n=1

The Lebesgue measure is countably additive. By this property, we mean, for any
sequence E,E,,... K _.... of pairwise digjoint measurable subjects of | a, b},

A) m[UE,_l]SZm(En) g m[UIfJ im(h‘n)
n-1 n-1

n-1 n-l
C) m(UEn];:%im(En] D) m{OEn];ﬁ im(E”).
\nZ1 n-l : n-1 nl
| 0, 1] 60 e eren uE cremseafieh semsdles Goed o eren Amiiy @ms\)q &Ly
s1eng Lpigdl Claugn ?
A} [0, 1] 60 Qgn_isflwnseybd mene 2oL wWHTED BHEG D
B) [0, 1] e Ggniddlwnseyd yemeney MDOHSTED B(HoEW0
C) [ 0, 1] 60 Qam_iidflebeomoenid yememen 2 e wsnsayb RmEEn
D) [0, 1] 6 Qgm_iisFulcveomoenid emeneu HDSTHQYD B H&EEGD.
The characteristic function on the set of rationalsin [0, 1 }is

A}  continuous and measurable in [0, 1 |

B)  continuous but no.t‘measurable in|0,1]

_ CA/ discontinuous but measurablein | 0, 1]

"D} neither continuous nor measurable in [0, 1 ].

G e16mp 6168 @@h GHogSlen cuflens ereim 77 eraflshy 915

A)  pIeSlwesr @Hevweoed B)  @ihuwren enwinb Lssit_u_lg.j
C) saarsEoOL D) Bemeu stgiand @evanen.

Any group G of order 77

A) is non-abelian B)  has a trivial centre

(‘E)ﬂ is cyclic D}  none of these,



166,

C) a subgroup of order 10 in S, D}  asubgroup of order 20 in S .
167. IR eténm Glww e1ed sensdled Bopbsm R &3 o eien gebr Bwed owmon sriyseflsn
sT6t01 60571 % 60 5%
a) 4 By 3
c 2 D) 1.
The number of automorphisms of the field of real numbers IR into itself is .
A 4 B 3 /
2 1. a’
168. p semLg @penp usn e stens. Guogud Z, ssiugl LG p s pepssefien |
- !
sewnd eefles Z, e eeen ccimsafled auirdsgpeod Z, Wi BmaEn |
sssmaefler sistmestisens o
2 2
' 2 4
Let p be an odd prime and let Zp be the field of integers molecule p. Then the
number of elements of Zp having square roots in Zp is
n 2 . g (21

2
o? p21) (1)
2 .

55 | | PGMA

S5, 5 @liBasmer 2. w auflems wrhHs Gosdlo G asug @r’r,’;_L@me.
G Wle) 5-s&aTb, 2-855TD MBS G aeug a1gHE Fwb ,‘f’

a) S, 4 ( S

B) A, ‘

C) S, & 10 sufflens ereter o_eien 2L (ge0bd

D) S, 0 20 auflens etetor n_eien 2 1 (@soLb.
Let G be a subgroup of S. , the permutation group on 5 symbols. If G contains a

5-cycle and a 2-cycle then Gis

A S, B) A

2
+

4

[ Turn over
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169. M eettugy 3 x 3 Qi syewfl M° -7, M=Iaafld M o Qo meen
wSlinsaflsin erevmenilsens
A) 3 B 1
Cc} 2 Dy 0o
Let M be a real 3 * 3 matrix with M3 =7, M=1. Then the number of real

eigenvalues of M is

A) 3 ‘91/1

c) 2 | D)
170. 5 @PllGiasmer 2 s w @ammelll_ L @b A seug)

A} oIeSweir . B) Sisss 6o

C) Sissed HHPH Gsoib D) Beves agiayn Seoene.
The alternating group A on 5 symbols is ' )

abelion B) solvable
»@{ not solvable D}  none of these,
71. fdlsupmy essmenflss g x° -2 6 sreveun @Geow
Al Z, ' B)  &emensiei BIeN( (@60
c  z D) S

b 3°

. the Galois group of x°--2 over the rational$ is
A) Zy Kleins four group

C) z, \D‘{ S5,.
172, -sfflwwhn e wmorhnsdsr Aoy Gued apeoriast
A) gre@ wi_(Hid e enLwgl
B) 1 swwngld
C) 0 & FwLMEHL
D} shusnen UGS LD 2 L Wwgl
The characteristic roots of a ni]pdtent transformation are
A) of unit modulus B) equaltol

» *

\Qﬂ equal to O D)  purely imaginary.
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174.

175.

176.

177.

57 ' PGMA
P, {x) et eu L usbg;;@ﬂq Caneneors BmLug:

A) x4l , B) xPex?ex+l
g x*- D) x%+1.
The cyclotomic polynomial @, (x|} is
A x*+1 B K8 o x+l
) xt-1 | - SRS |
p 6ienugl @ usEn et p° euflens aede e_shenr Bwisowngy ieveong o IeSlwen
@evnugeaflsin crstoremsfl soma
3 . B 4

A)
.x:‘f' 5 DI p

The number -of nonisomorphic abelian groups of order p*, for any prime p,

equals
A) 3 B) 4 j
Ct 5 . D p

GClaemdlsir @ psaaflsi aienemugHed e dren jevEssT

A 1,1 By -1,1,i

) -1,1,-i : | D -1, 1,4 -
The unitts in the ring of Gaussian integers are

A) ~1,1 B -1,1,i

CJ -1,1,-1 : D) -1,1,i-1

R ewsbiLg L@suenemwid siefléd Z(R)= {xe R/xy =yx,Vy s R} sieoiLigy
A) (SLD, HEMD 96060 B) QUENSTWID, SHeTlh &He060
C) semb D} Beweu sigiayb Slevenev.
If Ris a division ring, then Z(R)={xeR/xy=yc,Vye R} isa

A) group but not a field B) ring but not a field
014 field D} - none of these.

p=17 aiefied x? =-1(mod 17) ereirugetr Siey

A) 11 ‘ B} 13

Q) 17 D) 19

' | Turn over



PGMA 58

178.

179,

180.

181.

If p= 17, then a solution of x? = -1 (mod 17 ) is

A 11 & 13

c 17 : D) 19 |

@0 (Yo sagdlc o even Labedlwiblebeon o piviysenend Glanan QLmEa
SEVIDNEITS)

A) @m suflens brHNI&EGODL . B) @m g&aT G

C)  @m Teftweln @eoh ‘ D) @ SeSlwsh @eoweds.

The multiplicative group of non-zero elements of a finite field is

A) a permutation group ‘Ef' a cyclic group

C)  an abelian group - D) anon-abelian group.

0 # 1eretiug lein Clgniseflened n Ly epeod wHMID g ersirugy Wlens (pp sem
e1esfl 60 : '

A) lg-0]|>q-T B) lg-8|=g-1
C) lg-0j<g-1 - D lg-0|>1-q.
If 0 1is a primitive ﬁth root of unity and irf q is a positive integer, then
A la-0i>q-1 ‘ B |gq-0|=g-1
C) lg-6|<g-1 . D} |g-8l>1-gq.
x* -2 eretm LOWIMIILE Coneneullicn LGLILGSEMSS6H Lig TS
A 2 B) 4

o 6 " D) 8.

The degree of the splitting field of the polynomial x® -2 is
2 By 4

A) |
o e D) 8.

F én Grieow efifleunsan Taesfled G( T, F) én 55 euigeuld

A)  G(kT)/G(kF) B) G(kF)/G(kT)
C)  G(kT)/GIT.F) D) G{kF}/G(T,F).
If T'is a normal extension of F, then G|[ T, F) is isomorphic to

A) G(k, T}/ Gk, F) . \B( Gk, F)/G(kT)
Q) Gik,TY/G(T,F) _ .D) Gk F)/G(T,F).
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182. J_(x) e Qgnens eugeutd
1 2n : 1 n .
A) Jn(x):;jcos(xsine-ne)de B)  J,(x)==[cos(xsin0-no)do
™
o 0
) 1 n 1 2n ‘
C).  J,(x)==[cos(xsing +nd)de D)  J,(x)== [cos(xsind +nd)do.
T . E
0 0
The integral representation of J, {x) is given by '
1211 ' 1 n
A) ,Jn(x}z—fcos(xsin()——nejde { Jn(x)=—fcos(xsin9—n6)d9
T T
0 ‘ 0
1 n 1 2n ‘
C) Jn(x)z—fcos(xsin8+n9)d9 D) Jn(xjn—Icos(xsinOJrnG)dB.
"2 "o
183. sunusoney Fwesflen o uISQETENEL auIgaID
2V 1 0%V PV o1av 1 2%
A v o0 B .+ 28 -0
} are  r? a° ) e roo 2 e
PV 4 8%V Vv 18V 1%V
o  L+r =0 D =S5 0.
) ar? 2 ) or? rar 2% e?
The polar form of Laplace equation is
°v 1 8% v 18v 1V
N =<0 g oV, iov 1av _,
) or?  r? a0? . ) ar? r oo r?
vV 5 0%V 22v o1ev 1 v
C — =0 bm = = (0,
) ar? o 02 ')m/] ar? ror r? o2
184. eoniieuneiv Fwefishr i Cgneney augeusdlsn Sieyss
A) ( A+Br" ]e""" B) (ar"+Ble™®
C) (Ar” +Br ™ )e”‘ ol D) (Ar'rl +Br " )ei"ﬁ )
The polar form of Laplace equation has solutions of the form
A)  (A+Br")em B (Ar"+Ble™
2y (Ar" +Br™ )e’tm D) (Ar“ +Br " ]e""“.
zZ _x Y . . . p.
185, — ==1+=+,/pg estiiZen (WupSdiey
rq p ? @
A) z=ax+by+Jab B) z=ax+by+ab
' 3
C) .z=ax +by+(ab)? D) z=ax+by+a’b®.
[ Turn over
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-~

The complete integral of z2_x, v, pqg is
pq q p
A) z=ax + by +Jab Bj z=ax +by+ab
3 :
\z)/ Z = ax + by +(ab)? D) z=ax+by+a’b?’.

186. (D?-D')z =2y - x> a1 swemLm_igsi safls Siey
B xp | | B xy
C) Xy . D) x*/y.
The particular integral of the equation (D? - D')z =2y - x? is
A xy B

£ Ky D) x*/y.

187. uig 2 e.en_w Glevggeii Meim LeveymIIyE Caneneu

2 3 1
A t2 -2 B) =Z)#- —J
) 3 ) 2[ 3
C) -2-[:2 —1] D) §[:’~’ +1J :
3 3 2 3
The Legendre polynomial of degree 2 is
2 - 3 1
A t2_= 212 - _J
) : I
C) 3[# - l] D) §(r'~’ +-l) .
3 3 2 3

188. aig snindlen sffaunsssdle Quasw sriysamear @smrahaama Qupeomd ?
A) éxp[t [x - -l-ﬂ By . exp{t [x + lﬂ
x x
t 1 t 1
c L [ —[x+=1].
.] exp[g[x xﬂ D) exp[z[JH xﬂ
The Bessel functions occur as the coéfﬁcient in the expansion of the function
A) ' exp[t[x - —1—}} ' B) exp[t [x + l]]
X . ) x
JZ‘(‘ exp[ : [x — l]:l D) exp[é— [x + —1—]] :

207 x x
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189. €',e ", e aetim gniyseflstn prsineodlwetr gyemg
A 6é B} 6e"
C) 6e¥. ' D) -6e”.
T a The Wornskian of the functions €',e,e? is given by

A)  6é B) 6e
C)  6e* L7 -6e?.

190. x =g— aefled  y =0 e1em Gan@éEsiul GerenGungy ;1_y +2ytan x = sinx €6b1m

_ x
s 168 Siey
A) ysecx-secx+2=0 .,B’)/-' yseczstecx+2::0
C) ysec’ x+secx-2=0 . D) ysec2x+tanx+2=0.
The solution of the equation cdl_y +2ytan x = sinx given that y =Owhen x = g is
- x
A) ysecx-secx+2=0 B) ysec® x —secx+2=0
) ysec’ x4 secx-2=0 D) yseczx+tanx+2:0.
2
191. 59°% g dy —y=Tx~-5¢ *, eretrugsn Qungs Siey
dx* dx
) A) e>*(Acos x + Bsinx)-7x+7 e *
Bj e’*(Acosx + Bsinx)+7x+7+e™*
X Pir i
C) el®|Ae 0 {Be 10 |_7x+7-.¢*
X
D} el® Acos"2 + BsinY21X ~7x+7 -5e”*.
10 10
2 . .
The general solution of 59_% ~dy y=7x-5",is
dx® dx

A) e®*(Acosx+ Bsinx)-7x+7 -e™*

X

B) e’ {Acosx+Bsinx)+7x+7+¢e
x J_X L J2ix

o2 o0 |Ae 10 1 Be 10 |-7x+7-e*

-7x+7-5e ",

D) el? + Bsin

o J21x _ A21x
Acos
10 10

i [ Turn over
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192,

193,

194.

x

‘1 + x2 )j_yiy — elan"
X

aslﬂr_subﬂ
2 .
A eV | B) tan'x
an 1) -1
C} [e an XJ D) et.an X .

The integrating factor of the differential equation (1 + x* )g—g ty=e
. X

2
A} eMx B} tanl!x

C} ’ [E,ta\n_l.u:J2 P( etan_lx

tan’

asp  wenssLEus sweauT e  Ggramsll s

is

(D°+ D%+ D+1)y =2x° + 327 aehp cuemas&Baqps swerum sy Bronys Siey

A) Acosx + Bsinxte * B) Acosx+HBsinx+Ce™
C) cosx+sinx+e * D) Acosx+Bsinx+ Ce*.
The complementary function of the differential

(D®+D? +D+1}y=2x3 +3x? is

A) Acosx+ Bsinx+e™ \,B']/ Acos x + Bsinx +Ce ™

C) cosx +sinx+e * D) Acosx+Bsinx+Ce®. -

Uig 1 2_enLw Sleoggetsn_Men uebeamiLiLG Canemeu

1 d" (2 ,» : 1d (2 inm
N g 2 Bl g ()

1 4" 2n 1 4" 2 _12n
9 & dx“({xz_,l) ) ol 2”n!dx”[{x- 1)

The Lengendre polynomial of degree n is given by

o L () B L ((x2-1p)

2"ntdx" nldx"
1 4d° 2 2n 1 qa" 2 2n
C - -1 D x* -1 .
) 2" clx"((Jc ) ) ) 2"nldx”(( ) )

equation
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195. n @ bema (P sretar seafled J (x) wpgid J_(x) stebip Queed Fminyaen

A)  sp(HUlg FRITSENHEU \
B) Qenigssnemenc \
. . C) @HULG FOihHSHEN6
D} euflemes getrpyeien @reiormbd susns.
. . If nis a positive integer the Bessel functions J (x) and J_ (x) are
A) linearly independent B}  orthogonal
Z)/ linearly dependent D)  of order one and second kind.

196. P (x) seoug n g Carsw. Qeogedmi uoIDILILE Carsneu  srafled

J-P (x)P, (x)dx e wHiry

A) 2n+1 . B) 1
2 2n+1

) 2(2n+1) ' , D) 2
‘ 2n+1°

‘ If B, (x) is the Legendre polynomial of degree n then j B, {x}B, (x)dx is

-1

. 2n +1 1
- A _— B
A 2 ) 2n+1
C) 2(2n 1) 2 .
. ) 2n+1
197, u, +u,, ~u, +u =0 siehn SneiunL. neg)
A) - LreusnHemuLE FweTLNEH B) sidursuenemué sweiun®
C)  Bs eul L& swetrin(p D) b Uigubp Fwesun(h.
The equation u, + Uy~ Ut u=0isa
- A) parabolic equation B) hyperbelic equation
-C{ elliptic equation D) non-linear equation.
198. eusswner GO\ g6 px + gy — pg = 0 aistLgsh (WPapsdiey
A) z=ax+by+c . B) 2az=(ax+y)¥b
.C] ax+by—cz =0 D) 20z -=(ax+y)+b.

In the usual notation, a complete integral of px+qy-pg=0 is

) A) z=ax+by+c az = (ax +y)+b

C) ax+by-cz=0 o /202-—(ax+y} +b.

[ Turn over
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199, oetivTamio uﬁ;bgub Clgremey eumbys s_Glur@aenst Hlopey Gewwn e

200.

ufwrewr svCLraedlssr swaflagnsE Siay Henwng

A) QeumflL Qe e wresmu@® Glwend

B) G néelem (presoru( Qe

C) Qrienmsvigesr CghHmib

D)  Oeunifistr Gabmwb.

"There is no solution to the two dimensional stekes equations which can satisfy

both the near and far boundary conditions.” This is known as

A) ' Whitehead's paradox _ \B’j/ Stoke's paradox

C)  Reynold's theorem D)  Weber's theorem.

oo Caumwenw Hrolssn Crrgdlhen seLd Goemeanw (pysEh

Crrsdm@Ew et uu . CHIL ... -

A) Qs sLps Grrb B) OGewens Crrbd

C}  Gausmewnmn Bmé@bd Cxb D} Qe ergieyh Seveme.

The time between starting the first job and completing the last one is known as |
Jq/ total elapsed time . ~ B) processing time

C) idle time D) none of these,



