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(This question-cum answer booklet consists of 68 pages)

iMeyenysar /ANSTRUCTIONS

(Spssar dleyamrasamer cflamerulignritser seupmoe KWerupnn Ceudmhib)

(Candidates shall comply with the following instructions)

1.  ewenriiugryiser f@euciarm-cilenLgsmer  Car@gly Qurssnd 68  LsshiGmens
Qarempererg ererlems el o md Oug Osmerer Geuarhib. @s56sm@ELILG60
gCxenb @ @mig L, 2 L Gulg WIS Ceaumy Qam@ e Caitays
sarasmaniiumenib Csmill Qupms Cemerer Geuam(Hib.

Candidates’ shall first ensure that this question-cum-answer booklet contains
68wpagesyIn case of any defect found in this booklet, they can request for

replacement from the invigilator immediately.

2. dewewriiugnyisar  @euslarm-ellenLgsrer  GCsm@ribde eeubeurm  elarmailn @b
saissaflurg alen erpgieughsar gssliLl L @LsdHed b HOL e wealss
Cauampid. eflenL_well&s egissiul L @)L s5hE deualCw erangubd er(ps&5amLg).
Candidates have to answer each questions in the question-cum-answer booklet,
only in the space provided for that question. They should not write anything

outside the space provided.
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Sfleynssriul_(herer  eramanflsmslonar  alamsseEnsE@ LLECL e wellss
Couamr(Hd. <sH@& Wanswner eraraismaulionear eSamssensE elawellgsme,
eeuCeurm Whaler el Waswner erarasamsuiled ellenLwell&Esli L e
SETEEHD T(HSGISCSTeTemLiLIL DML LTg).

Candidates should answer the number of questions as instructed in ‘the“question
cum answer booklet in each section. If more than the required number of
questions are answered, the excess questions answered at the end.of each section

will not be taken into account.

4.  Naweriiugnyiser smserg USle eramena @euslarm-edamLggorer GFm@ELbed 6rhs
QLsHQd TWssFmLTE. @BS dejorerw WBHID cSameriiugsTyisErsE = Mw
saTLemer cHlSEsLiLHIb.

Candidates should not write their gregister number anywhere in this
question-cum-answer booklet. Suitable penalty will be imposed on the candidates

who violate this instruction.

5. Qeiciamm-ailenggmer Qar@libded elamsser WO wHMD hide  elgeibisarid
2 GTETET. DADATSF @aThisalQb hise algeied iUl eraraneiCuw (plgelmaranal.

In this question-cum=answer booklet, questions are in Tamil and English

versions. In all matters, English version is final.

6. dlaweriugmpiseaT @ng larm-ellenL Smer  CFTEHUAO(BHHE  THSS STENETU|D
S Psgieill & gL ng)

Candidates should not tear off any leaves from this question-cum-answer booklet.

T4, @5Csnmas  CuTmISFeu®T,  SPSTE  eT(WPFleUSHETED,  6T(psSgLilepuied
eNLpFIeusHETHaD Seflinsg HICLEETSET ¢gIssL ILIL lldame.

No separate marks will be awarded for neatness of writing and correctness of

spelling in respect of this examination.

ACFMMS-23 4



Gfey — o
SECTION — A

@GPy : 1) Qarhssuul@erer  ufQar @ elemssaids  erapeuCueand  LSevaTHgl

Neanrés@nd@ WL [HIWD elenLwail&sea|b.

Note : Answer any Fifteen questions out of Eighteen questions.

1)  geubeunm allamaih@n 100 QamhaeEnss Wamnd allanweflsEseb.
Answer not exceeding 100 words in each question.
1)  geuGeunm afllamelih@b Lsg WHICLTSET.
Each question carries ten marks.
(15% 10 =150)

Q.No. | R erarp wdlelll euamerwisden epeuGeur(m 2 (FLILISEBLD, oiHan FnaiurTsaGolr ey
1 Smer GO L eramaflsamsuliorer R-ar  usT o @uysseier GumssrsGeur
@m&@ erar Hlepal.
If R is a Euclidean Ring, then prove that every element in R is either a unit in R or
can be written as the product of finite number of;primeselements of R.
Q.No. | ¢ erenuigy Sangudad sy erafled
2
(@) V- (Vg)=V?
(<) VX (V¢) =0 erar Hlmieys.
If ¢ is a scalar point function, thenprove that
@ V- (Vg)=V
(b)  Vx(Vg)=0
Q.No. I —1
3 (@) A=|1 Llgm2 | crenn emflanw Hlwwer elligeuddled rHmis.
i =2
'8 -6 2
(<) WA =-6 7 -4/ eearn sewfluler ApriGwed FoeruTh STeTs.
2 -4 3
1 2 -1
(a) Reducethe matrix A=|1 1 2 | tothe canonical form.
2 4 -2
8 -6 2
(b)  Find the characteristic equation of the matrix A=| -6 7 —4/|.
2 -4 3
5 ACFMMS-23
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Q.No.

2r

de
3 o @ uﬂ] 3 . _ . |£] .
4 sran@r GsrensuiLeme LwearU(HSS) .([—13 T seing &g wHIbdGHs
2 de
Using Contour integration, evaluate J.—
0 13 +5s1n 86
Q.No. | EpsamL efeumisEnsE UTUSE LJeIme &S,
5
seumsailen eramanilGams (@ UsSSHDG) : 0 1 2 @B 4 Cwrssd
L&SmIGT 6T eTaTenlléEams : 109 65422 3.1 200
Fit a Poisson distribution to the following data:
No. of mistakes per Page : 0 1 2 3> 4 Total
No. of Pages : 109 65 220 3 1 200
Q.No. | Spseramid  Wwwsderuy el (deramt @Qremh-pur yselu &g
6 elemerwimiiger UL WwOHmID Sjeucllenendimn g Seualramh BUTHEHESETRT 2 &hs

2 sdleow Qumis.
A 3
3 5
-1 6
4 1
2 2
L™ 5 0 J

Obtain the optimal strategies for both-persons and the value of the game for

two-person zero-sum game whose payoff matrix is as follows :

1 -3
3 5
-1 6
4 1
2 2
__5 0_
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Q.No.

Epsamamid Crllwe S Hssme M-er Qu@wdiy weapulamear LweaLBSS Siey

7 HTGHTS.
QupbUTETD 2 = 3x; — Xy
Epsaramibd s OUUTHEERGE 2 Ul B 2x, + x, < 2
X, +3x, 2
Xy <
Xy, Xg 2
Solve the following Linear Programming Problem using Big-M methed.
Maximize z = 3x; — x,,
Subject to 2x; + x, < 2
x; +3xy 23
Xy <
Xy, X9 20
Q.No. | P erenp yerefl wp&Camantin ABCEeh 2 éimen Sarsded 2 crerg whmid I eremig enwwi@s.
8 PA-sinA, PB.sinB ovpgi PCFsinC eay ofeverey odesser @) mbsmed
4PI - cos % cos g cos % ereu Bimies.
P is a point in_the plane of the triangle ABC and I is the incentre. Show that the
resultant (of forces represented by PA-sinA, PB.sinB and PC-sinC is
4PI <cos 4 cos B cos ¢ .
2 2 2
Q.No. f2)=2% aemp ermQar  Quou woHmb  sHumars  ugdser, Card-Gruinmer
9

goerurhsmer LTss Qeluyd erar srams. Goed uw =c; wWwOHMD U =Ccy eremm
cuamaTearaafien Csm@LiLser @earmstarearm Comi@sg erar Hlepal.

If the function f(2) =23 is given, then show that the real and imaginary parts of
f (2) satisfy the Cauchy-Riemann equations. Also prove that the family of curves

u =c¢; and v = ¢y are orthogonal to each other.
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Q.No.

f erarug @Lds wriy GQeuell Xegg wriy Qeuefl Y &@ Qsman® OGeoeddmig

10 Qarurgflunear o mwrho griumuier, f ererug fgmes CQsm(pd smiry erer Hlemlal.
If f is a continuous mapping of a compact metric space X into a metric space Y,
then prove that f is uniformly continuous.
QNo. | (s 1= wpmb t={t,)7, aaua [?-@ ootats aafd s+t= {8, +ifl, -0 12 -
11 . 1/2 - 1/2 L Lz
2 GG TG LD LOMHMILD |:Z(Sn +tn)2} S{Zsi} +{Zt2} cTeuTe | LDYEIMI6|5.
n=1 n=1 n=1
If s={s,}7, and ¢t ={t }7, arein I?, then provefthat s+#x={s +t }>_, isin [* and
N Ve p_ U2 L ql/2
{z(sn mﬂ {zsg} {zﬂ .
n=1 n=1 n=1
Q.No. | R eréiiug eueverwid wpmid @, b€ R eresiled
12

(@) 0Oa=a0d=0
(=) (-a)b=b(-a)=-ab

@) ab-e=ab-ac

(M) A=a)l-b)=db aar fipays.

Let Rbe awing and a, b e R, then prove that
@, Oa=ald=0

®b) (-a)b=b(-a)=-ab

(c) alb-c)=ab-ac

@ (-a)(-b)=ab
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QNo. | V wpmid W eeruer F  eeamm sasans Qurmsg oewnwliCupn  Seavswier
13 | Qaueflungsnd  womd T :V > W aeaug  eupdpe QerCuwmer  gmm
Sjmwalrse|b @m&@D eafledr 1T erearp Cariiy V er oihssarsamns W oer oih&serons
wrHmID erer blepidl.
If V. and W are vector spaces over a field F' and 7 : V — W 1is an isomorphism,
then prove that 7" maps a basis of V into a basis of W.
Q.No. 1 @ <1
14 flx) = 0 gzg ||a;|| R erafled f(x) e Rwi Qarensen 2 (HLOMHNSME sTeirs. CILD
T sint V4
dt ==
(@[5 :
0
2(sint ) /4
(<) j-( J dt = = aran Hlmieys.
o\t 2
1 wh <1
Find the Fourier cosine transform for f(x)#if f(x) = g eh |x| . Deduce that
0 when |x| >1
T sint V4
dt ==
@ [ .
0
Z(sint ) T
b dt = —
®» ( ; J .
0
Q.No. | §iés : (mz - ny)p + (nx - lz)q =ly—-mx.
15
Solve : (mz — ny)p + (nx alz)q = ly — mx.
Q.No. | (D? —=3D+2)y= e *sin2x cosx eramy cUMSSQS(Y FOGTUML Ig 1 TG &ITegor.
1) CY 4DS
16
Solvé the differential equation (D? —3D +2)y = e * sin2x cosx .
Q-Nog|ueos® 6 sin’ 6 -ar N-eug cuansSl () Qs STETS.
gl CRREIC
17
Find the nt" differential coefficient of cos” 8 sin” 6.
Q.No. 1 0 2
18 A=10 2 1|aafle, A® —6A% +TA + 21 = Oerar Hmiays.
2 0 3
1 0 2
Prove that A®> — 64 +TA+2I=0,if A=|0 2 1]|.
2 0 3
9 ACFMMS-23
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fley — =,
SECTION — B

@oloy : 1) Qer@ssiul (erer  ueareflQyanh  clemmssefldr  creveuCuweyid  LSE

Neanrés@nd@ WL [HWD eflenLwail&sea|b.

Note : Answer any Ten questions out of Twelve questions.

1)  geubeunm allamaih@n 200 QamhsaeEnss Wamod allan weflsEseb.
Answer not exceeding 200 words in each question.
1)  geuGleurm allarmailh@b uSleaerhg WIHICLTSET.
Each question carries fifteen marks.
(10x 15 =150)

Q.No. | n,n, emuysmer QararL Qgriiseller grmefsdigpLOpbd Maodseuiss grmamaen
19 | peopGu x,,X, wpmbd 0,0, eefled n +n,[ e muugoer Qarar  iecielyamE
Qs m_itserfler Gardengudl e N &EHaTEHS syrefulen(o) QUGS
1 .
o’ = n, o2+ ny o2 + —12 (3 g 4 erom grains.
n, + n, n, + n,
If n,,n, are the sizes, x;,x, the means and o,,0, the standard deviations of two
series, then show that the standard deviation o of the combined series of size n, + n, is
1 _ _
o’ = nool+n, ol + a2 (7 —x,)|.
n + Ny N+ 1y
Q.No. | Big-M wppepeuy Dwearugs Siés.
20

BUQuigné@s Z =¥, + 2x, + 3x5 — x,

SLHUTESeT x, + 2%, + 3x3 =15
2x, + x4 +5x5 = 20
x, +2xy + x5 +x, =10

Xy, Xg, Xg, X, 20
Solve the LPP by using Big-M method.
Maximize : Z = x;, + 2x, + 3x5 — X,

Subject to the constraints : Xy + 2%, +3x5 =15
2x, + x4 + 5x4 = 20
X, +2xy + x5 +x, =10

Xy, X9, X3, X, 20

ACFMMS-23 10




Q.No. | @@ flaowurer garsder Bz A 2 wrsdd QmbE @b gisar alwdng. ‘e’ yarg Wer
21 2
58 Qe erafler, gisaflen erdli eT(p&dsl SLmiGD CuUgl, g SLBS GITD h[i-’-ez] eTeoT
—e
Bimieys. Cogib iger Cwrss Crrb ? ,% eTa 16lmicys.
A particle falls from a height ‘A’ upon a fixed horizontal planegif ‘e’ be the
coefficient of restitution, show that the whole distance described beforeshe particle
2
has finished rebounding is h[1+ezJ. Show also that the (whole “time" taken is
—e
l+e |2h
1-e\ g’
Q.No. 0* 0* 0>  9° 0*
3 = ey —+ — =4 ——=" eram /
22 | oy T yar T aE T o T Yo T mPmess
(=) 2 =2,2,=1, 23 =2 ereip yeaflzen w, = lfw, =1, wy; = —1ar Bz @@ Crilw
2 (HIOTHDE®S STES.
2 2 2 2 2
(a) If J = J provethata—2+a—2:4 8_
dxdy dyox ox~ Jy 0z 0z
(b)  Find the bilinear transformation which maps the points z, = 2, z, =i, 2, = -2
onto w;, =1, w, =i, wy= —1 respectively.
QNo. f(z)= __z+ig eranp ermenr emyerey QT efeurssrsmer 0 < |z —1/< 4
23 2
(z + 3) (z - 1)
whHmbd |z — 1 >@ ererp LFLLyseNe e .
If .f (2)= Lg, then find its Laurent’s series expansions in the regions
(2 + 3) (z - 1)
Oz 21<4 and |z -1 > 4.
QNo. | f(x)=xsinx eremp ermQer yAwi Qsrii Afeursssms [0,27] eam G Qeiafuded
24 ), sesrL_l.
Determine the Fourier series expansion of f(x)= xsinx in [0, 27].
Q.No. | CGumeveverm Geusvirmev CaHmsans e Hlepliss.
25

State and prove Bolzono-Weierstrass theorem.

11 ACFMMS-23
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Q.No.

Vearug F eremn  satseng Qurmpsgs SiewwiiQupn  Hevswer Geuafl  wHmibd

26 | A B spduees eupder o adrGeueflisarns @mesn aafle,
dim (A + B)=dim A + dim B-dim (A N B) erar Hem9.
If V is a finite-dimensional vector space over a field F and A, B are subspaces of V ,
then prove that dim (4 + B)=dim A + dim B—dim (4 N B)
Q.No. | f(x) eretug 27 eatp &0 etewer  Garaw® (c,c+20) e6fn Groeneife
27 uTUMSSIUL®), Qg,q, LOHmD b, e C&spssmar QETaT Srajeua ey, eTefl
c+21
—J- fee)Pde =20 4+ = Za +b?) erar Blemiq.
If f(x) be a periodic function with period 27 defined in theinterval (c,c + 2/), then
1 c+21 a 2 1
that — = 4+= +b2)
prove tha o J;[f(x) YRR 21 a’
where q,,a, and b, are the Fourier coefficients of fi(x)«
Q.No. | b8 @ &817 Aaflyb g6 Spliludt] svaUTLDHGCs apoLNs Siewub erar blepldl.
28 Prove that every square matrix satisfies its own characteristic equation.
Q.No. w2
29 | (o) wdly srars jlog (sinx)dx.
0
a vaz—xz
(<) WY sTenTs j Idy dx
7l2 g 2
(a) Evaluate jlog (sin x) dx .
0
a vaz—xz
(b) 5, Evaluate I Idy dx .
0 0
QNo. 1+3 1+3+3 1+3+3%+3° , : L
30 | (=) 1+ 21 + 31 + n + o0 eratm Gsmifler Fm(hsd smems.

1 1)1 1 1)1 1 1)1
1+| =+ |—+|—+= |5+ |=+= |+ =logvl2 .
(=) (2 3)4 (4 5}42 (6 7}43 o812 car fpess

1+3 1+3+3% 1+3+3*+3°

(a) Sum the series 1+ + + + o0,
2! 3! 4!
1 1)1 1 1)1 1 1)1
Show that 1+| =+ = |=+|—+= |5+ |=+—=|—+-=log+12.
) (2 3)4 (4 5) 42 (6 7) 43 g
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