TNSET 2024

Module Name : Mathematical Sciences
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Sr.

Mathematical Sciences

PAPER I
o0 XQ
Define f(x) =Y = Vxe R =0, 1,2, ...... then which of the following is true ¢
r1=3|:'|_x2]
(%) =_\E ": - YeR.n=0,1,2 ... 67607 ueHJWMISSILLLITEY L6 6u(heustTeumiley
=0 (1+x2 |
615 2 6TITEmLD?
AU flx) = 1+x2 ¥x
fix) = 1+x2 vx
B:
, x=0
flx) = < )
b=, el
. =0
f[x} =
fexs ,  xE0
C: r s
(0 , x=0
=
11 g X
[0 ¢ RE=0
fx) =
11 x#= 0
D: fix) = 0 wx
flx) =0 Vx
[ TXe
vxe[0,1] define fa x)=x", n=1, 2, ...... and flx) = (‘1? "X‘][O’ ]], Then which of the
: X=
following is true 2
. R [0, wxe[0.1] . .
vxe(0,1] &G fnx)=x", n=1,2, ...... LOMID 7(x) = < - C. eTenT GUSIITWIM) SSMEL

1, x=1

WetTeu(meueTeumileh 6rg) 2 6usTenLn?

A {_.-fn} converges pointwise fo f
() Querg) f 88 Lserfl suemasuiley gp(mmiELb.
B: {fa) uniformly converges to f
(fa] T8I | @ E9T18 BOHRIEGD.
¢ {fa} diverges
(fa) @NFlud.
D:

{fa} Converges pointwise but not fo f

fal 26015 Lsitefleuem &uilev 6p(hhi(gLd u,eoTTe f &(g 2i6L60.

{7
n




Mean value thecrem can be written as follows :

fix+hj—f ()
h

= f(x + 8h) where

@evLwElUy CaHmSens esTEU(HLOMMI 6T(LPSEVTLD.

f[x+h:1—fix) - f(x + 0h) @
A 1<B <
1<B <=

B _w<0<0

-0 <0<0
€ 0<o<

0<6<]
D: _s<o<w

—0<h<w

1 0, if x isirrational i
Define f(x) = {3 if x isrational * T w’ ged (mn)=1
n

A% fis continuous at every real number

GR6UGI6UT(, GG W6ttTEn) & (&L f Cl&TLIFF W meoTs)
B: fis continuous at every rational point

qe6UGleu (| e9hlg pm LsTef& @b f GlarLjedlwmers)
c: fis continuous at every irrational point

gesUGleum, eSl&lswmm Lsitefls @ f GlgrLisdlwmerg)
D:

fis not confinuous at any real number

Ge6UGlI6eUT(H GG W6TITE) & E&LD f Cl&TLIFF MM

Let R" and C" denote the set of all n-tuples of real and complex number. Then
N FaMISHEMET 2 6TTemLa&IW Gl MHMID &evL6lLesITa6rl6iT &6mThigsT R MM Cn

ereufl6v

Neither R" nor C" is a normed linear space.

R" -omHm|b C" gy flwemsu @ uisvumest Griflwsd Cleusflumnma).
B: RN is a normed linear space but CNis not
R @wsoumest Ghiflweb Gleusflwmaea)b C @uwisvumer Chiflwey Glsusflumhme).
Both RN and C" can be made into normed linear spaces in a unique way
R* -whmib C @esrhlid @Gy sufluiley @ushumer Coiflwey Gleustlemw

2 (HEUTE(GLD.




D: Both R" and €" can be made into normed linear spaces in an infinite number of

ways.

R7 -oHmib C" @yetr(Hlb ersisrasarim sulflsefley @uwisouimest Coiflwey Qeueflen
2 _(HeUs &L,

Reduce the quadratic forms to diagonal form of equation.

x4 2)(% — F’xg —4xXy + Bxxa=

X7 +2x3 = 7x5 — 4x %, + Bxixy 6TEOTD @)(HUly FWETUTLIGET GmmesIULL apsmevadiiL
Fstrum(h)

A n n "
i+ 225+ 975

z%+22§+9z%
B: 72 -223-972
72 -223-972
C: 73 ~223+ 972
ZIQ—2ZS+9Z§
b: 2+ ;23925
Z]Q+225—9z§

If fis continuous on [a, bl and ' (x) > 0in (a, b), then fis

f eteiTug [a, b] 60 LBTLFFHwmerg WHmIb in (a, b),6d (%) > 0 eresflev f ereirLIg)

At Strictly increasing in [a. b]

[a, b] 6 S L HEH&fESHS Falgig]
B: Stictly decreasing in [a, b]

[a. b] 6L FILLLTE GHEOMWE Falglig]
C: Notincreasingin (a, b)

(a, b) 6V Q& &AESTHTEE

D: Not decreasing in [a, b)
[a. b) 6V (GEODWITSHGI
If {fn} is a sequence of continuous functions on E and if fa to f then fis

continuous on E.

{fo} erevTLIgy) E-60T Bgy) CsTLiES 2 emLw smyyseT wHmb f. Seors) féHE

f oueoray E- 6ir B QHTLIF 2 emLwIH] 24, (&W.

A Converges but not uniformly converges
R(HEIGHLD UETTEV FTTEH @R (HARISTE)
Converges
@IHRIGID

C: Uniformly converges

FITe G(HMhIELD

D: Diverges

sreuflev




aflifluyLd

Let S be the collection of dll sequences whose termsare 0 and 1. Then Sis
S eTedTLIg) 0 HMID 1 eTeRILD 2 ML &6 s meTL GG TLTEensT 2 6nL 1w GlgmE Ly steflsy,
S 2 euTg) Q4GLD.

A% Finite
WPyeeTeg)
B:
Countable
sTetoT6ntfIL 58 8588
C:
Uncountable
6T6T0T6T0T (LP1g LTS &|
D: Empty set
Cleumm) sevorLd

LetA={1,2 ....n} &B={1, 2, ..... m} . If it is known that there is a one to one and
onto map A to B, then .

A={12 ... n} eteors. B ={1, 2, ..... m} er6078. A OHMID B& (S
@lemLufev epaiTMI-RETM, (PP FTTL| 665TM)] 2 6T6ms)| 6T6nT GlgIflw
6UHSTEL

A* n<m
n<m
m<n
m<n

m=n

m#n

Define,
' 1,1 xis rational
f(x) =
—1,if xisirrational
Then at any point x,

1, X e@m efldls o eram

f(x)=1{=1. X @z c9fls aomr e, 6T6OT UEHTWENM GlEFWIWLILILILL 6D X
6T60T ¢R6U e m(T LisiTerflujib

At Neither f(x+) nor f(x—) exists
f(x+) LoHmID f(x-) @ TeseT(HID 2 6THTUIN(HSHSH TSI,
B: f(x+) exists and f(x—) does not exists
f(x+) 2_ema Ul &G0 WHmIW f(x-) 2 erasmuil(HHEsTSH)

¢ f(x+) does not exists and f(x—) exists

f(x+) 2_em&TUN(MH&S TG WMHMID f(x-) 2_emHTuUN(HEELD




D5 fixt) = f(x-) =0

fix+) = f(x-) = 0

The improper integral

>

dx is:

| —

1

3

1

dx is eredTm (Pemmuilevr Glgmenaudlesr LI

x| —

A:

0
0
B:
1
1
C: r
m
D:
diverges
e fluo

Let V be a finite-dimensional vector space and let n= dim V. Then any subset of V
which contains is inearly dependent.

V eTedTLIGI (1 (Wigemi Liflomest GleudL i Glsusfl 2 snLwigy Cosyib
n=dim V 2_enwigl eresfléd v @ett 2 [ mamgHlev o sremLsdlwu
Groiflwed FTTLenLWIGI Sy (&LD.

less than n vectors
n & 9L (&H6MMIHS 6T600T60011&HemBUIE0 Gl6LESLIT&H6IT
more than n vectors

n 2 9L & eTsv0TED(SHENSHUI 6L Cl6UELITEH6IT

C: equal to n vectors

n o|6mellm (g, Gleus L a6l

D: notequal fo nwvectors
N MH(& SLOWMM 6T6soTens1&H6mBUINED GloUEL [TEH6T

if fis defined and continuous on [a, b] and is derivable on | a, b [, and if f{x)=0 for
all xin]a.,b [ ,thenflx), has a constant value through

f steoTLIgS [a,b] 6L suMTWMISSLUIUL(H C\&TLFFFIWmssTg) M Ja, b[
60 suEnBWIL &Falgwig), f (x)=0, sreveur x €] a b [ etevflev, f'(x) Syuevr8H
@ rled) wHLienL (P(6UGILD QUIHS) (HE (&LD.

(@, b)

(a, b)

[a. b]




(a. b]

D a.b)
[a.b)
The characteristic rootfs of a unitary matrix are of modulus.

21608, Hlemev yeuaflulstr FMUILNLIEVL] PLPEVMIGEIT 6TEBTLIS)

A:
odd

RO
even
@rlenL
unit
V(G
null
Cleupm|

If T eA(V) has all in characteristic roots in F, then there is a basis of V in which the
mairix of Tis

F 60 yemioibs Sjemenrd gl Hlmliiwusvl ppevnisenemub T e A(V) Clubhmlmhamey Veir ppsy (pgev T
6161 3y600f) STERILDLILY S{ETMLOWYLD.

A Unit matrix

21605, | 6vnfl
B: Zero
LLEDWILD
C: .
Triangular
(& @& meswTD
D:
Square
FH|TLD
The value of Iim Tl is
x—ce 2+3n°
]+|"12 ¥ .
lim —— eoT O&IU
n—co 2 + 302 5\ H
A l
2
g
2
B: E
3
2
3
C:

[STNN]




[STN ]

| —

W —

Which of the following is frue 2

£1DE S ETTLOUMM6T 6T8) 2_6ToT6H L0 WIT6uTE)| ?

AI 4
. sinx sinx
lim == =1land [ ==dx=1
x—0 =
sinx ; T sinx
lim —'—1L.:r_r)@]u3r—dx=1
®—0 X
B:
f +00 .
. sinx sinx T
lim 22 =1 and _[—dx='—
x=0 X 5 X 2
sin - sinx
Ilm — =1 bpnib I—d
X0 ! 2
C: ; :
sink 7 = sinx -
im — = — |d‘[—d=—
x=0 X 2 Y 2
. osinx < sinx -
lim ki = '_ LU[DD.J I_ dy = —
x=0 X o X
o
D
: sinx smx
lim —' = '— nd _[
x—=0
i T sinx
lim —=—LD[_FJOJLD J'
x—0

Let A be an mxn matrix and B be an nxp matrix. Then {AB}T =

A e6sTLIg MxN 946uof LoHMILD BetedTLIg) NXP eresTm 216w senflev (AB)T =

ATBT
ATBT

B: A-TgT
A-TB-T
C oA
BT.AT
D: gTAT

B—T.A-T
It A, Band C are any three sets, then (AuB) wC =
A, B ommib C eretTusr GHenIb pLpsiTm SemarmigeT sresflsv (AUB) LC =
AL AUBAC)

Au(BC)




21

22

23

B: AA(BLC)

AA(BLC)
C: An(BAC)
AA(BAC)
D AuBLC)
AU(BLC)

Let A = (gy) be an nxn matrix over a field F. then the sum Y, cen(sgn o) ay0(1)—a,o(n) is

@®(m &emb F oewr m A = (4] estum  nxn ojewll aeflsh sahss
Zoesa(sgno)ao(l)—apo(n) ___ sy@b.
A Square matrix
F&IT {60011
B Null matrix
Gleumm| oy 6vsfl
C:  Determinant
3| 6v0f) @& MEmEL
D:

Symmetric marttix

FLOEFTTesT 6v0f]

Let P(t) =t + C,_; 11 + ... + Cy be the characteristic polynomial of an nxn complex matrix A,
thenP(A) = AN+ C oy APl oL+ Cy A+ Cglis

A ereremuid Nxp) FlEse aenr ayewilufler Aplfwsy sosrur® Pt) = i1+ Gy 11 4 -
-+ Cqeresflsn P[A) = A" + C ) A1 +-—+ Cy A + Col stebruigy 21, (&1D.

Al Symmetric martrix

FLFFTTET 600

w

Diagonal matrix

epem6v eIlLL LD 2y 660f]
C:  Zero matrix

L, sl il Gasmemne

o

Skew-Symmetric matrix

FifleUmenT FLOFETTEOT 2 6501]

(1 0%,
- is

The quadratic form of maitrix lo 1]

1 0
Si6wf) fo ] | 66T @) (HUlg. SiemewTLIL

Al oxy
2y

Bi e+ 2xy
X2+ 2xy

C: X+y?

X2+ y?
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25

26

27

D:

(x+y)?

(x+y)?

The Set of all primes less than 100 is a

100 &(8 (56D MEUITEI LDGIT 6TE00T 6T 63T &650TLD

A:

Finite set

(LPlg6 M) S6TTLD

Infinite set

(PL4&|DIT S65TID
Uncountable sef
6T600T 650T (LPLg.LLIIT &56T0TLD

Neither finite nor infinite

(P36 M) SHETT(PLD HlEM LTS LDMHMILD (PIgEYMIT HEWT(LHLD Hlew L WIS

Every bounded sequence has a

sTELEMEVLL|ETLIL 6TEVSUT GlBTLE suflenguw|ib @ QU (& L.

A

limit point
6T6LEM6Y L6TT6T ]
end point
pig6y Lsirerf]
starting peint
&4, Tbu Lyeierf]
interior point

2 6T L6iTerf]

Which of the following is correct 2

LSledTeu(HeUETTELDMI6ET 678 FiflWimenTs,)!

A:

If f(z) is analytic for |z | <1 and satisfies |f(z) |< 1 and f(0)= 0, then :

[z]<1 -sv f(z) uGwenms sriy woHmd | fz)[<] woHmD f(0)=0 erer

The functions f(z), f(Z) are both analytic
gmyyser f(x), f(Z) @resT{Hib LG enmw s @) (haEL0.

f(z) is analytic then f(z) is not analytic.

FMTY f(z) Q6T LIS LHENMIWITETTS] erefley f(Z) TETLIS) LG (Penm
FMTUGVGD.

f(Z) is not analytic, then f(z) is analyfic.

gy f(Z) eebTug) LG penmWns @levensy etesflsy f(z) oueorg
U(Gpenm FMFTLMES Mo,

Both f(z) and f(z) are analyfic.

gmiLaser f(z), f(Z) eT6OTLIST LGWSMD 6uig6u EMTLSETTE HEMLOW|LD.

Hlemme GlFSImg) ereuflev,

A:

[f(z)1=]z]| and |f(0) | <]
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30

|f(z) |<[z]| womid |F'{0) | <]

) 1<l z| and |F(0)|>1

|f(z) | <[z] wHmud |f'(0) |>]
1@ 1>1z] and |£(0) |

[f(z) | > |z]| wpmid |f(0) =<1
Pt |1>1z] and |f(0) |>1

1) 1>z womib [(0)[> ]

Let F be a finite field with p™ elements, where p is a prime number. Let aeF. Then
af =
F eretTugy) p™ 2 mIUiL&6T ClaTesoTL (P19 6L6iTeT &6TTLD, @)hi(g) P sTeiTLIS| LIS

eTewT, 6TebTEs. Qcf ereiTds. A =

A 'I
1
B: a
a
C: 2
Q2
D: a?
[

If for each pair consisting of a point x and a closed set B disjoint from x, there exists disjoint
open sets containing x and B respectively, then the separation axiomis :

e(m Userfl X omib X-e8(phg) GCeumiul L (m eplpul Hesrid B-go

2 6en L& &I spsubleurn(n Cenmigd LW, X whHmib B-g wenmGuw

2 senL&EIW @) CleusuGoum) Hmbs semrriuse SlenLs@Ld eefley, ibhs
Wifliys QamsTengwimeng)

A: Hausdorff
BUDITENVL Mool

B: Regular
RURES

€* Normal
ClEmIE 55

P Compact
&&FF D

A bijective confinuous function f:X — Y is a homeomorphism when 2

@ @ U ClarLgsflwrat gmiyy XY auemg) sugGleuriienio
2 EMLWSHTS E)(HES

A Xis compact, Y is Hausdorff
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33

X &&5F5menTg), Y eummeiuLmijcoll
X is Hausdorff, Y is compact
X M TeLTooll, Y &&FISLI0MEsTS)
C: Xis compact

X 858 FL0M6sTS)
D: vis compact

Y &5815.0mers)

eZ

The residue of f(z) = —ar o | 2 s il
7=Q-60 f(2) = -2 - 6it eTEFID

(z—a)?

A

eCl

ed

@]
O
[¥]

[

Q

Q

o

, a® Q,

47]

Let {Xo} be a family of spaces and let Ax C Xo, ¥ a. In the product topology of 1 Xa.

{Xa} ereiTugy Gleuslgeflsir Q& m@ iy sTeites LHMID A C Xo ¥ o 676078, T X -60T ClLI(HEG SlenemmigSev,

A: o w
A C A,
TRCWAA

B: - P
_A—.\D’T’Aﬁ
T/E\AD'T? e

C: TR TR
TA.=TA

D: e —
™A = TA,
TAL = TA

o

Let A and B be two subspaces of X. If A is connected, then B is also connected when
they are connected by the following relation :

A Hmb B gy fhwie x - 6ot @6 2_6TCleusflaei eTetres. A @lenenThg g eTerflsv, B -1
BeneThEHSTS @) ([HES, Seneu SPEeiTL CGTLTumsy ElenemrsasluL Geusmr(hib.
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34

Al ACB

AcbB

w
1
x|

@)
>
N
o
N
>l

>
& M
[ws] o
M
>

=
M
o]

Let p € z be a prime number
let (1) p divides an integer of the form n2+ 1

(2) Eitherp=2orp =1 (mod 4) (pis an odd prime)

P € Z 6T6iTUS) @(h LmsT eTetor N2+ | 61601 euigelilsy @M G eTeiTemenT P U@ (@D

P=2aveugip=1 (L 4) (P @0 PN LS 6T68T)

A ) - @ and 2) £ (1)
() — (2 and (2) 4 (1)
BLm A4 (2and (2) - (1)
) ~ (2 and (2) — (1)
0 - @and (@ - (1
() — (2)and (2) — (1)
P4 2 and (2 4 (1)
) A4 (2)and 2) £ (1)

Let the non-zero elements of Jp form a cyclic group under multiplication. Any generation
of this group is called a of p.

QumssmevL QUITHSS] Jp 6T LMD 2 MIILEET (I CULLEGHNSMS HENEEGD 6T60Ts. @)hs
(HVEHHI6T THTeUG) S SHHeni p 6iT STEUTGVITLD.

At Primitive root

ClgrLssIhleney pLpsuld
Complex root
FlEs60 pLPeULD

C: Fuler root

SLU96VIT ELEVLD

D: District root

BelHS eLpeuLd
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RxR (in the dictionary order) contains . where R is the collection of real
numbers.

RxR - et euflems HlemsmrwGEler enbWSE 6 SpEHaurSHler o Ml Her @rE R eetug
ARSI )
A

Open intervals of the form (axb, cxd) fora<c, and fora=c and b < d.

(axb, cxd); a < c Gusyib a = c whmib b < d Himks GenLGlausflser

Closed intervals of the form [axb, cxd] fora <c, and fora=c and b < d.

[axb, cxd]: a < c Gusyiib a = ¢ wHmIb b < d apyws GenL ClausflgsT

C: Open intervals of the form (a, b) x (c, d) fora, b, ¢, d € R.
{a, b) x (c.d); a. b, ¢, d e Rerettin iemwifléh o ¢irer Flpbs @)enLGleusflaer.

D: Semiopen interval of the form (ax b, cxd) fora<c,and fora=cand b <d.
(axb, cxd] ; a<cGuaub a=cwunmib b <d ey Slmhs @enLGleustflser.

Every Hausdorff space is :

66U GlI6UIT(TH ALUDITENULTJooLl GleuerTwImenTs;| (H

A:

Ti space
T1 Gleuatfl
B Completely regular space
eS1p6L eI
C:
Normal space
Fng et Gleusr]
D:

Regular space

Frmest Gleuerfl

Let R be a Euclideanringand a, b € R. Ifb #0is not a unitin R then

R eretTuIg) Wi Gefliguieir euememuid HmIh a. b & R eTsita b # 0 erstiTuig) R-60 2i6u(8; Gsueneu ereuflsy

A g (a)=d (ab)

d(a) =d (ab)
B: d(a)zd (ab)

d (a) 2 d (ab)
C: d(a)>d (ab)

d (a) > d (ab)
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41

D d(a)<d (ab)

d (a) < d (ab)

G.C.D. (1547, 560)

(1547, 560) ebr 15.G\Lim. .

A g
6
B: 4
4
7
7
R
2

Let U be an open unit disc in the complex plane. If fis a 1-1, analytic function from U onto
U with f(0)=0, then f(z)=kz where :

U srebTug) qp(m Flasblevestr sensHled 2 6t spm SIMHs UevE S5 aeis. f ereirug) U -e0(mbg) U -gemmer
1-1, Geb Camis g6, LGpenm &L womib f(0)=0 eeflsy, f(z)=kz, Grhig

A:

1A1#£0
TA1#0
Bro940 =4
Tal=1
C: 1Ta7=0
TA1<0
D: 2
A is a complex number
1 62(mp Fl&&6lev6ToT.
If f and g are analytic af zo, f(zo) = 0 =g(zo) and g’ (zo) # 0, then |_|'£T:| LZJJ =2
fiommib g guAlieme zo-60 LIG(pemm& FmiLy, f(zo) = 0 = g(zo) wmbmib g'(zo) # O erevfly, [iltj. -;—{[ZZ—}; =?
A 1z
g(z,)
flz.)
g(z)
B fiz,)
glz,)
flz,)
glz,)
C fiz)
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44

The index of the point z = a with respect to the curve yis given by n(y. a) =

6UEMIETEUERT 7 -eMWILI QUM(h5 8, Lsiterfl z = a et &Lpm& eresor n(y, a) -edr L

A d
fz—zo
d
L[Z—Zo
B:
1 d
5 B~
1 d
o e
C:
—i dz
el 50
i ¢ d
_.—f -ﬂfz—zc
D:
0
0

Let X be a locally connected space. If Ais a component of an open set U of X, then A
is :

X eTetTLIZ) @)LLD HTTHS Gememnths Gleustfl sreitas. A eTedTLgI X-65T (1 SlDHS Seworid U -6br
gam) sTeufley, A S4ETTE :

open
SIDHE5)

B: closed
(CL 5T

c: both open and closed
SIDHSSI LODILD ePYLIZ)

D:

neither open nor closed

SDHBS] D606V APLYLIHILD BI606U

nz is a prime ideal if
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NZ GTEITLIS (PHETTENLD FFFLOLONE B)(H5S

At nis a pfime number only

N (I LIS eTevaTennrmas L (Kb @) H&8 GCeussuT(hid
B hisa composite number only

N §2(M LI 6TevaTennTss L (HID B)(hea Geussar(hld
ozl

n#l
D:

for all values of n

N -60T S{6MEsTSS] LOSILILS (ETHLD GILIM(HHEILD.

If f(z) is an analytic and non-constant function in a region Q, then [f(z)] has :

f(z) erébTIg) (B SyTrAIELD Q -60 LGP WHMID wreSiwumm Friy sraflsy, [f(z)| ausrg) :

AT maximum in Q
Q-6v 1BLIGILIH I 2 6oL WG|,
B minimumin @
Q-60 IFFFM) WS 2 smLWwig).
€ ho maximumin ©
Q-60 BLIGILI(E W&ILLHME).
D no minimum in Q
Q-6v 1B&fm) EHILMMS).
A quotient group is also called as a group.
6R(IH FFEY(FHEVSHE0S (601D 6T6TT LH6MLDSHSHEVITLD
A Apelian group
218ledIWI6TT (FH6uLD
B* Normal Subgroup
GEyemnio (56010
€ Factor group
Sresell (601D
D:

Linear group
ROEOD G6VLD

Foro <m<n, wM £ 1. The complex number w is a primitive n'h root of unity if wh=2

o<m<n wh 1 egubGung w eestm HFlesbleusmr @raundler n' bHisE6IsTeTTL
GgnLsablsnsy apsulom (g erefleb wi=?




48

49

50

[0}
B:
C: m
m

Let x be a fopological space. If there does not exist a separation of x, the xis :

X 6T66TLIS)| @ (1 Slemeworws Glsuerfl sTevorss. X -6tT LNFlLL HenLsas aflsuensy areufls, x Gysurg)

AT Hausdorff
QUDTENOLITI soll
Regular
0L
Normal
CQem@GsHg
Connected

BlemestTHH S

Every finite group is isomorphic to a

@EUGEUT(TH (LPLya M) (SEVLD, &0 @UILENLD GlSmetoTLeme.
Al Ring
6LEMETTLILD

B Group of Permutations

sufleng LOTMHM] (H6VLD
" Feld
LévuLd
D Finite Ring
(LPL96M)| EUEHETILILD
. 5 2x(1) _ .
The general solution of x"(t) - T—2 =t where0<t<wxis
- 2t 5 3 3 5
x"(f) - TE[ l = @G 0 <t < « eTenflsv @6t Clung) Hiey
A
1 C
~Faraprs 2
4 12
1 &

% Gifs =2
4 12
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ARSI Eir B
4

D: 1 _
p bt L2
4

1

—T+C1T2 i
4

TB

The first lterative solution of Newfon — Raphson method to solve the system of equations
xZxy+y2=7 and x3+y3=9 where x5=1.5, y5=0.51s :

x24xy+y2=7, x3+y3=9, x=1.5, yp=0.5 erebrp Fwestunp&EeNsir Qsm@gdenw Siey Qeiiw Bl Leir
TrU&6T (PemmeniL LWeTU([HlGHSHarTed SlenLs@w (p&Hev Clgmewsnm Siey

A:

%, =2.2675 y1=0.9254
%, =2.2675 y1=0.9254

B: x,=2.2508 y;=0.8135
X,=2.2508 y,=0.8135

C: x=2.2711 y1=0.9345
X=2.2711 y,=0.9345

D: x;=2.2813 y,=0.8354
x1=2.2813 y1=0.8354

The conditions that are to be satisfied in Hermite Interpolation polynomial
n n
(of degree < 2n+1) P(x)=>_ A(xJf(x) + > B(xX)f(x;) are:
i=0 i=0

n n
Gamienwl Gl sesflly wenpuilsd usbgumity Gamemeu P(x)=3 " Ajx)fx ]+ 3 Bi(xf(x)) et
i=0 i=0

(Uig < 2n+1) sLRLUM(EHSEST

A w8 w B
Aiij}-Bi fX;}-{] fd

A (x)=0, ¥ iand]

B; [xj]=0,vicmd|‘
0, i#]
mrij=Bi'[x;J=‘] A

At (x)=0, Viand

B (xj]=0, v iand]
b 0, 1

Alxj) = Biij}=[] e

A;'{Xi]=Bil(Xj)= 0 vi, ]
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(0 . i#]
&[x;J=an;J=L W

Af [%)=B (x)=0, V1]

C: O o
Ai'{xj} = Bi'[XjF‘] ’ F :j
Ai{Xj}=Bi(Xj)= 1. Wl

A () = Bi'rxuji] "
Ailx)=Bilxj)= T, ¥ i. ]

D:

: 1 . i=]

Al =5 f"i}:lo =i
A (X)=Bi(x)= 1, ¥ LL ]

N RS

Ailxj) = B'(x)= 0 -

Ai'(Xj:IZBi{X]]: 1.V I,]

Euler-Lagrange equation for _[ul[a(x)(y')2 -b(x)y?] dxis
] 5 o 3
f[o[x][y'i‘ - bix]y?|dx st SV T-Glev&TsiTgy FLoesTLm(h)
0

A o ;
(ay)+(by)=0
(ay)+(by)=0

" (ay)+oy=0
(ay) +by=0

© ay+(by)=0
ay'+(by)=0

D: 4 i
ay +by =0
ay+by =0

The particular integral of the equation (D2-D1)Z=e2<*y is :

(D2-D1)Z=e2*Y 6161 FLo6sTUMLIg60T FiMUIL Gl Tenswimests)
A

ezx‘hj

e2x+y

SU(SLD.
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Any expression which contains two orbitrary constants a & b and is solution of a partial
differential equation of the first order is called solution.

gGxHen)|1D @iyevar(l mmlsdlsmeners: Gl TesTL 6p(h CaHTTen6U 6T6ITLIS) (PH6V Lilg
2 DLW LGS 6Ue0&5 015D FLOGETUIML 19 65T S6 4, (FHLD.

AT singular

&60fl
Complete
(g)@ﬁmwu_lrrm
General
Clumgy)
Particular

Flouiy
The second Picard successive approximations of the inifial value problem x'(t) = x + 1,

x(0)=1Iis 3

X(t) =x+1,x(0) =1 erevfleb N&BMTLIg6tT GysnorLmb Gl mLrg&ludlesr Camymu SILIL]

Let L{u) =F (x, y) with u = f(x) on a curve T in xy plane and % = g(x)onTis called




58

59

xy BETHH60 T eT6dTn suemereuenTuiley u = f(x), L(u) = F(x, y) erstres. Glogyiib I—6v

& _ . :
== gixjerebTugl Sy

A" Lagrange problem
6UITETET(GED STeUTLIG]| (565875 (5)
B: Heat problem
Cleuliu geumiiie)] (&ewuTé (&)
C: Cauchy's problem
amTL#F HiFeumiie] (&HewTé: (5)
D: Laplace problem

BUITLIEVITENY &HT6UITULIEY (&H610T8 (5)

Complete infegral of the equation Pg=11s

gettum(h Pq =1 & W Csmsns

A 2 +y+az=c
aZx+y+az=c
B aZx-y-az=c
aZx-y-az=c
C' a2x+y-az=c
a2x+y-qz=c
D: a2 -y+az=c
alx-y+az=c
In Gauss Eimination system, il the given system AX = B is diagonalised as
50 2 4 |g
[A B]= s % _A ]_}'7 i the solution is
00 % Ko7

-52
00 0 —l% A

AX = B etstTm FwetTur_(H& ClgrgHullener sommsi Hahse WwenmUiUly, (p&sGEs memT
260G LTHD HenL L
40 2 4 9g]
03 3% ¥ ];?
00 % |3
.-52/
00 o —I3]°/3

[AB] =

Al % 4B BB = 10 %ES
X'|=8 X2=6 X3=—TO X4=5
B: X]:S X2=—6 X3=IO X4=—5
X'|28 X2=—6 X3=IO X4=—5
C: X]:5 X2=6 X3=—10 X4=8
X]:5 X2=6 X3=—10 X4=8
X]=5 X2=6 X3=]O X4:8

X'|=5 X2=6 )(3:]0 X4=8
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Given that f(x) = In x. The vaue of '(2.0) using linear interpolation from the table.
i 0 1 2
X 20 22 2.6

fi 0.69315 0.78846 0.95551

%) = In x eretTm FFLisL CBAW FemLseemflliLy (pemmiiig ebreu(mHD
SILL euemeneTuiley @)(mba '(2.0) 68T S| SITetwr.

i 0 1 2

% 20 22 2.6

fi 0.69315 0.78846 0.95551

AL 0.47655

0.47655
0.46755

0.46755
C: 0.48645
0.48665

0.47756

0.47756

The Euler-Lagrange equation for jol[(yjz + k?cosy] dx

[ [ + k?cosy] dx —68T 23, L160-Gl6V&TTETER FLo6sTLIM(H) 24, (SLD.

A v +K2cosy =0

2y +kZ2cosy =0

Bi oy +k2siny =0
2y +kZsiny =0
€ 2y" +k2cosy =0
2y’ + kZ cosy =0
Dr oy + k2siny = 0
2y + kZsiny =0
Onwhat curve | = i, % ;2 + 12xy_dx with y(0) =0 and y(1) = 1 be extremized 2
|= J{:%f + WZxV}dx, y(0) = 0 LHmIL y(1) = | QT8 6THS suemsTailsh
a@i;ﬂuﬂr@m?
Ar y=x
y=x
B: y=x2
y=x2
C: yend
yERd
D:
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y:x4

If u is the complementary function and z; is a particular infegral of a linear P.D.1, then
is a general solution of equation.

U eT6sTLIG)| IHITLIL] SMTUMTEEYLD, 2 6TesTLIG| (GMILLILL 6158 men s mevore0l6oT 69 (ML
L& &) U0 & 80615 (10 FLETUTLTSELD 6T(H&HBHITEL & 6T ©lLITEH|6UTesT &Ij6L| 88 T6sT
FLoesTum (b 24(&LD.

A: (074]
Uz
B: wu
U
C: 7
Z
Diu+g
U+

A matrix A is said to be orthogonal if AA =
A 6T68T 62(T 26u0f] AA = eTen| LD CLIME) GlFmI(G 58] ojemfl eresra

samuuh&ms)
A:
0
B:
1
C: =
ol
D: ]
-1
IFX = (X,, XX, € R7, Then the norm of x denoted by | x| is
X=Xy, XgpeoennX,) € R s1600160 x-6mw @uievyy | x| ersbrug, ENCL
A: x
> el
n=1
> [l
n=1
B: n
>l
i=1
lal
>l
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The solution of y = px + f(p) is :

y =px +{(p) 6b1 Siiey

At y—cx+d
y=cx+d
B y-ox
Y =Cx

C: y=cx+flc)
y=cx +f(c)
y =+ flc)

y=cx+f(c)

The operator D' means :

D' erebTm Gleudled ereiTLIgy)

~?_)|'-')J Q|ﬁ: 9{‘|.’3:

¢lo gl 2l

gla

d
W
The extremal of [ (1 + x%y") dx is:

fxl & (1 + x?‘y') dx -65T M)

Xp dx
y=Cix+Cz
y=Cix+Cz

B: y=cjlogx+cy

y=Crlogx+co

\}a’:&——cn
=
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D:
y=cix2+cy

y=cp2+cy

To make | = _[ F(x v, y] dx stationary the Euler-Lagrange equation is

¥

| =.'|fF{x, v, Y] dx hlemevwins G(hés Spievi-Glevayreigdler weirum(i

YoaE_dra)
gy dxl\é&')
g_d(eFl_,
gy dx\é&')

BE dE),
gy dyléy')
F_dfa&)_,
gy dyléy')

C: oF_dfa)
éx dxley')
oF_dfa)
&x dxléey')

Proor_dfef)
éx dylé')
oF_dfeF)_
éx dylé’)

&G

In a Lagrange’s equation P, Q and R are functions of :

SUEBTTEITES 65T FlesTUMLIgsy P, Q hmib R ersiTug

AT Xonly
X oL (HID

B: yonly
Y LLEHID

C: xyandz

X, Y oMb Z

zonly

z L ({ID

A system of N particles, free from constraints has

independent coordinates.

sLHuuThlseThD N gisaT QasrsL gn CEmeH) FNTTE 4,8 Famsenarl Clumm p&Eb.
A N

N
B: N

2N

C: 3N
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3N
D: 4N
4N

In Hamiiltonian, the fotal energy E =

QamnslsuCLmasflweslsy Qorss g bmeorsrg) E =

ATV
T-V
B: T+V
T+V
C: Txv
TV
D: y-_T
V-T

Two boxes contain respectively 4 white and 2 black and 1 white and 3 black balls.
One ball is transferred from the first box into the second and then one ball is drawn
from the later. It fums out to be black. What is the probability that the transferred
ball was white

Elm Quiysst WenmGu 4 GleusiTene WMHMID 2 S(HULY WHMID 1 ClsusitenerT
LHMID 3 &(HLL I UHSISENET 2 66L&l W|sTsmen. (P& UL igullsdl(Hbg)
@\rerLmeus) CIULIgE(E @(H Uhg) wrhmuubhlEms), e Hed(mbs) (5
ung) er(hlsauuhlsEmg), ehlssuulL Uhg (UL eretflév mmmuuLL Uhg)
GleuaTemETILITES @)(H&E H&HLDSHE 6TET6NT?

A:

3
5
3
5
B: i
5]
4
5
C: %
5
2
5
D: ]
5
1
5
For the discrete probability distribution, f(x)= 572 x=1,23, ...

=0, else wherg|
Then its moment generating function is :

—:6)(2 ;x=1,2,3, .... = 0 whmuly, eTeTLIS| Heuflss HaLSHHa] LiFausy

steoflen DIB60T H(HLILS HMEmEnT 2 (IHeUTSGHLD FITL] 6T60TLIS|

flx)=

be™
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B: 10
=" lx)
6 (1)
- k\x__.-'
C: ;
be™
sz:
be™
'.'2)(:
D:

Does not exists
LTSS QEHTGI-

Let X ~ N (M, 4], punknown. To test Ho : p =- 1 against Hi : p =1, based on a single of
size 10 from this population and if the critical region is x1+2x2+...+10x10 0. Then the
power of the test is:

X~ N [y, 4). p eretrugy) Qaflwnsg) Ho: p = - 1 wrmms Hi : p =1, etsimug)

@errgtlamgduisy erhlasiulL 10 wrglflastlsy Sy s Clsust
X1+2x2+...+10x10:0 eTem|bCUTE) Cangement Himeir

0.9192

0.2192

B: 08182
0.8182
C: egize
0.7172
D> 0.6162
0.6162
First a biased coin is tossed 50 fimes and get 20 heads. Where as, the same coin is

tossed 20 times and get 40 heads. The maximum likelihood of the probability of
getting head when the coin in tossed is:

@ imgfwime HrswrugHlensr 50 (Wemm gevor(Hith GUIME) 20 (DM HEn6y
sl (W&EIms ). 2168 mrsmTlghlemer 90 (LHEMM Si6TuTIgEaTTeL 40 (LHEDM HENED
sll(W&Img) sTerfley @HS HITETTILSEMS, FetuT(hleusTe) Semnsv dlenLLILGm(EFw
LG, sumllLy Siemey ___ Su(Sid.

A 2/3

2/3
3/7

3/7
C: 47
4/7

5/7

5/7

A set of states H of a finite Markov chain with state space Sis if from every
state of H leads to a state of S-H.
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wpgeym) omfeGamsy snifleflufler BHlemey ewrid H wm?ﬂn BlemeuGleuetfl S

eTsutley e Gumg) L (HIb rsveur H blemevuiledl(mmb g S-H blemsvs: (g
Glgsugy|d
A Open

SIpHes
B Closed

g
€ Infinite

(PlyeyDTHEI

D:

Semi closed
60T PGS,

In a Markov chain with transition probabilities Pi, a state j is an absorbing state if

Hlemevs HiflLy HaLpgsa a6 Pi 2_eniw rjEsmsu Frhfledlufer, b Heneu |
QUG FTS(GLD Hlemevwins @\(m&s

A:
Fi=0,Pk=1K=#j
Pi=0.Pk=1K=j
B: Pi=1.Pxk=0K=]
Pi=1.Pxk=0K=]
¢ P=03P-=1
K=j
P.=0,Y P, =1
K=] .
D:
prsd s ol
) 2 1 o
pisd gl
B 2 e x 2
The following system of linear equations has a solution.

X1+ X2-Xa=2
31+ 22+ x3=3

SipaseirL. Griflwsy goettum(blaerflsT GasmEy
ClamesuTiy (H&(&HLW

STeneus

X1+ X2-Xa=2
X1+ 2%+ %x3=3

Degenerate
Slemshs

B: non-degenerate
SAemgaubn

Feasible
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Qemahs

D: .
In-feasible

@enFhHE H6LEITS
If Fx(x) is the distribution function of a continuous random variable x, then dy(f) is :

Fy(x) stebTug) x eretrm Qs mLf Fweumiiliy wrmlufiesr ursusy Fmiy eresfled dy(f)
STETUS] =

) jf dF(x)
j dF(x)
) _Oo ™ gF(x)
_Of - SR (%)
i _Of X gF(x)
_Of X dF ()
) _Of & dF(x)
_Of & dF(x)

If F is distribution function of one-dimensional random variable x then
Fl-»)= lim F(x) =
Yk —

F stebTLIg;) 6p(h Uflomest eumlieirer wmmfl x 6T Liysu &mijL ereuflsn

Fl-a) = lim F(x) =
K= — L0
A: 1
1
B: o
0
C: o
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In a Markov chain, if a state jis persistent then for every state k that can be reached
from state |, :

@ LTT&EGHTe FrudleSluiley, j ersoTug) et Hib CBHTL(HD Hlsmey erevflsy
hlemev j -60l(Bh&I @eubleum(, Hlemsv K-m &L

F=1

F=1

The Dual of the Dualis

B QHLHS6T GHLW LS @B .
A pual
@@Lmb
B Both Dual and Primai
@@L PHETOPLD
C: Prima
(P& EITLDLD
D:

Neither Dual nor Primal

B\ (HLO(LPLOELEY (LPHETTLD(PLD {606

Ws=Expected waiting time in system Wq = Expected waiting time in queue what is
the relation between Ws and Wq in steady-state measures :

We=eadlfumisgh srsdloply Goprb - Syemwlllses Wq =sauifleasuilsy
aHIuTISEGL &THHHBUW ChIb aafley Ws &@b Wq &@ Fiblene
BlLh & emeTuiley 2 6Tem G &rLiy wimg)?

A:
Wo=W + 2
5 q M
W= W, + 1
5 q M

B: 1
Wq:WS*E
Wy =W, + —
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1

No=W., + —

W, =W, :

1

No=W., + —

W, u".*q 5

D: = 1
Wiy =V + ey

W. =W, + !

Wiy b

The moment generating function of g binomial distribution with mean 4 and
varignce 3is:

grngfl 4 wHMID

ureuuly 3 2enLw FHDIUYL ureuedler GClUmHSsLL
2 (H6UMEsGLWD Ty

A: ; R
(3 T e
g+t &
BT
16
.E + _] et |
ke =)

B: ]

(9.0 4
|5 8 |
4 4
(3 A
| == & |
L4 4 )

C: 1 R
— + - et ;
L4 J
£ '\."'5
_] L3 ol |
\4 4 )

D: = L4
{1 3 5%
| e B2
4 v
I -
gty ef |
727 % 7))

In an M/M/1 queueing system, the expected number of customers in the system is

M/M/1 auflems Clamguiley, CsmEGUsL 2 6Tem euMiydenHWmeTiserist
sT6n0T 60018 60 S WSletr sTERITFLIMTLUIL ]

A A
Ji = A
A
Ji: = A
plp = \)
A2
plp = N)
C A
B — A
A
B — A
D: ]
w— A
1
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If four unbiased dice are thrown, the expected sum of points is

BreinE umpulsoOD useL  aPlwiL@Eps  eesfles, ysemlmeleir
FafeeSler erlyumgiy .
A 14
14
B:s
15
C: 16
16
D: w13
17

When observed frequencies agree too well with expected frequences the value of
x2 is too close to

setorLmlbhs  Hlepbleurstrmid, srBlfuniiy  Blspbeunsimin s s

EmsEnLeuTs 2 strwdliy__ &(E simsmenudley @) (maELb.
A
1
%o
0
C: 2
2
P: 3
3

Let a discrete random variable X assumes the values x;, x,.
Py P2 ..., P respectively. Then the Expectation of X is

- %, With probabilities

R(H H6ull&H &0 eumiliy TN X ETHI X, X2, ... X QSN

WEILLSET (WemMGW P1. P2 ... P EIW B1&LD & 8618 (6THL 60T
Clasmesorig(m&ElIm ) erenflev X-eor stlFLILITTLL

AT EZpix
Z X
B xpix?
2 pix?
€1 EpPx
I px
D: ‘2 '2
> P X;
2.2
% PEX;

A random variable x is defined as follows :
Prob (x = 1) = p. Prob (x =0) =1- p where 0 < p < 1. Find the mean.

@(h FWeumiilL wmml X 24,6078 &Lp&650TL6u M)
suenTMISSLILL([HETeTS).

Prob (x=1)=p.Prob (x=0)=1-p;:0<p <1
@gsir ggmEfl
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o}
B: p(l-p)
p(1-p)
C: p(l+p)
p(1+p)
D: pQ
p2

If Aand B are independent event then:

Ammib B #ryumm Hlaped) eresflsv

A" P(A~B)=P(A) +P(B)

P(A~ B) = P(A) +P(B)
B: P(A~B)=P(A) - P(B)
P(A~ B) =P(A) - P(B)
C: P(AnB)=P(A).P(B)
P(A ~ B) = P(A).P(B)
D: P(AB)=P(B)
P(A~B)=P(B)

The rank correlation coefficient is used to measure :
57 @LHDey 05w LweTu(S5ULEID SyeTey

At The trueness of an attribute
LI6BoTLII60T 2_600T6MmLDE &63T60ILD
The frueness of a statement
UM EW S S 60T 2_658T60L0 8, & 65T60ILD
C: The decree of an attribute
Lietor96sT GasmetoTLd &L 19 65T6mILD
D: The decree of association between two attributes

@\ LevorLseiflesr @) emenordhol & TLTLIN6 &L lg65Ten Lo

The best linear unbiased estimator of population mean p s :

Wppenws Qamgsuilsr srmafl p 2 enLw Aphs Coiflwsy
pw&dluflsvsum SIS L ememsu eresTLIg

A:

w
= Sl 3|xI
BET

[

> |
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x|
| <

=

Dr\)| |

In queueing process A/B/X/Y/L first three symbols indicates

suflend (Wwemm A/B/X/Y/Z -60 (PH6V AETTMI 6T(HSIHSHET g8

BU&ELW

A:

If F]k denotes the probability that starting with state j the system will ever reach state k,

A —Inter arival time, B - service pattern,

X =number of service channels

A- @enL su(mena CoHL, B-Cremeu (penm
C - GFeme6U (LpemsOTILIMI&6Tfl60T sT6t0T600f | &H6m 8
A —service pattemn, B — Inter arrival time

X = number of service channels

A - Ggsmeu (wemm, B-@lenL eu(Hens GBIy
X - Ggemeu (emesTwmi et 6ot sretoTeunf) d6m .

A—number of service channels,
B - Inter arrival time, X - service pattemn

A - Goemeu (emeot L migerfletT eTesor6unl 18560185,
B - @60L 6u(Hem&S GHILD
X - Ggemeu (Wemm

A - number of service channels, B - service pattemn

X =inter arrival time

A - Geemeu (pemeoTILmIS6Tfl68T eT6toTSNE(18:6M 8,
B - Ggsmeu (pemm
X - @soL eu(pemas GHL

then a persistent state j satisfies :

Fik eT6bTLIg) @ (1 QBTG UIUTeg) Hlensy j -60 o1 TbING5) Hlemsv k -& &5
é\@ﬂ:umrﬂh sTeTUS D& TeT hBLSHH6 ereanflsv, Blgss Hlemev Hlenme
ClEsug)
At Fj=0
F” =0
B: F” il
Fj<1
€ F=1
Fj] =1
D: 1
fi=>5
1
f =5

In a General L.P.P., any feasible solution which optimizes (minimizes or maximizes) the

objective function is

@ CQlurg) LP.P. -6v, (5M&CHMET SMTenU 2 86HS 5T G0

(Behlaress osveug BLOUfsTES) erhablsun(h Glenahs Siea)b
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Optimum solution

2855 S
B+ Solution

Birey
C:  Feasible solution

@esps Siey
D:

Degenerate solution

Aeoshs Siey

If tp denote the metric topology on R induced by the square metric p and t denote the
product topology of R7, then :
p ereiTug) FHIT Gl ifls p -eflemmey lenLa @b R - 6t GloLiflé Slememrid mmIb 1 eeimug) R - 6ir Gumés
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If z=f(x, y) is an integral surface of the partial differential equation Pp+Qg=R then
the normal fo this surface has direction cosines proportional to :
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In an M/M/I queueing system, the expected number of customers in the queue is
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