F-1007 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2024
Second Semester
Mathematics

ANALYTICAL GEOMETRY OF 3D AND VECTOR
CALCULUS

(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1. Find the locus of P such that PA% + PB® =k* where A is
(3,4,5) and B1is (— 1,3,— 7) and K is constant.

PA® + PB® = k* erg@iomg P-er Hluwl utes stears @8l
A=(3,4,5) wpmid B=(-1,3,—7) wpmib K g wrded.

2. Find the distance between the two Parallel planes
x—2y+2z2-8=0;x-2y+2z+19=0.

x—2y+2z2—-8=0;x-2y+22+19=0 eTeTm @ ememnt
SETBIGEHSE QePLLILIL L SITLD STeTs.

3. Define : Skew lines.
cuenTwm: Fmliey Cam@aer.
4, Write the equation of the sphere in centre radius form.

Wb 7 allgeild CarersHlen FETUTL L 6T(LHFIs.



10.

11.

Define : Right circular cone.

cuengumi: ChiT Ul L& galbL].

Define : Enveloping cylinder.

UMTWUM: (PG 2 (HEHar.

Prove : Grad (¢+y) = grad ¢+grad .

Hmeys : Grad (0+y) - orad g+grady

If V¢=yz}'+2x}'+xyl€ find ¢.
V¢=yz}'+2x]’+xyl¥ -arafléd @ sreTs.

Define : Surface integral.
cuerrwmi: Urlys Ggmengudl_eb

State Stoke’s theorem.
GL&ev-er CHHONSMSE dnmis.

Part B (5 x5=25)
Answer all the questions, choosing either (a) or (b)

(a) Derive normal form of the equation of the plane.

@Qud algel Sersdler FoeTUTL LS F(Hedl.
Or

(b) Find in symmetrical form the equations of the line
X+by—z=T,2x—-5y+3z+1=0.

X+by—2=T7;2x-5y+3z+1=0 ceip  Camiiger
FOATUM L FLEET allgelled STeTs.
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12.

13.

(a)

(b)

(a)

(b)

The circle on the sphere
x4+ 9y +22 +by-102+23=0 has centre (1,2,-2).

Find its equation.

Gamerid 22+ y? +22 +by—-102+23=0 -6t LES)
SDOHS @_n‘_l_g,gleb‘r eMLOWILD (1,2,—2) G, G
FLOGTLIML_ ML & &HTeTs.

Or

Find the equation of the plane with passes through
(1, 2,— 1) and which  contains the line

x+1 y-1 z+2
2 3 -1

x+1 y-1 z+2

2 3 -1
ComlieL  gseareatGer  CamawrLgiomar  gerddler
FLOGTUT(H ST,

(1,2,-1) eufls Qedeougid GTGHTD

Prove that the cones ax®+by®>+cz®=0 and

2 2 2

x )
Y 42 42 20 are reciprocal.
a b c
2 2 2
ax® +by® +¢cz* =0 Hmith LY L F )
a b c

CTETLIENG LOMISENES FalbL|EHET cTar Hlmies.
Or

Find the equation of a right circular cylinder of
x+2 y-4 z-1
6 2

radius 3 with axis

x+2 y-4 z-1
3 6 2
Crit qul_L 2 (henaTulle FLOGTLIT(H &Tams.

S 3 WHmID &0 FETE 2 enl_l
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14.

15.

(a)

(b)

(a)

(b)

Prove : Curl (Curl f) =grad div f - V*f.
Bimejs. Curl (Curl ) =grad div f-Vif.

Or
If ¢=3x%2—y?2® +4x®y + 2x -3y -5 find VZ¢p.

¢=3x2—y"2" +4x’y+2x -3y -5 eramed V¢

SHITEO0TS.

Evaluate J.(?mczz7 +(2xz - y)f + zl%)dr along the

straight line from (0,0,0) to (2,1,3).

(0,00) - @mps (21,3) cueny 2erer Camiiger g
I(3x2{+(2xz—y)f+zlg)dr & wIHIAHs.

Or

Evaluate _[ j xydydz + y*dzdx + yzdxdy If is
S

S surface x? + y* + 2% =qa?.

x> +y'+2°=a’ TG Ly S erasfléd

”xydydz+y2dzdx+yzdxdy - wHUEHS.
S

4 F-1007




16.

17.

18.

19.

Part C (3 x 10 =30)
Answer any three questions.

Find the equation of the plane passing through
(1,1,0),1,2,1) and (-2,2,-1).

(1,1,0),(1,21) womd (-2,2,-1) aeuflunss Caceyd sersdler
FLO6TUT(H &TeHTS.

Find the shortest distance and the equation of the line of
shortest distance in symmetrical form of the lines
x—8 :y+9 :z—10 and x—15 :y—29 22—5.

3 -16 7 3 8 -5

x-8 y+9 z-10

.g. @ . —
FOEST  @llgel ST (H&ET 3 16 -

HMILD

x—15 -29 z-5
3 =7 s - & @oupdi@ Qe tiu L B&fmy gryb

wHmb B&Am e Camiger FweTU(h Sras.

Find the equation to the cone with vertex at the origin
which passes through the curve

2l +y?+22+2bx+a=0,lx+my+nz=p.

< Slulled (peneTeniS Qs mesr(h GUEGITEUGNT
i+ y?+22+2bx+a=0,lx+my+nz=p ulwInss
QFeveyd Fnlblilel FeTUM(H SHTEms.

Show that the vector

f= (y2 —2% +3yz— 236)17 + (3x2 + 2xy)j + (3xy - 2xz + 22)k 18
both irrotational and solenoidal.

f= (y?‘ -2% +3yz - 230)17 + (sz + 2xy)}' + (Sxy —2xz + 22)]5
ety CeusLim  eauflFspmenLwg  wOmD  FPOHOS
TATEHTL(H).
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20.

Verify Gauss divergence theorem of
f = (2xy + z); + yzf —(x+ Sy)l; . Over the region bounded
by 2x+2y+2z=6,x=0,y=0,2=0.

2x+2y+2z=6,x=0,y=0,z=0 e @GpuulL ugduler

B f:(2xy+z)z+y2]—(x+3y)l; -&@  snéler  umley
Coppsamss sflummss.
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F-1008 Sub. Code

7TBMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2024
Second Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Define : Monotonic sequence.
cuenywm : @flwey euflens

2. What is a divergent sequence?

aNflyd euflens eresmite ererer ?

3. Prove that any convergent sequence is a cauchy sequence.
THS @ @MBIGD auflansubd ¢ sradl cuflans erar Hlnies.
4, Define : Limit points.

UM : erebewerll LiaTaflger

5. State Comparison test.

UL (H& Cargameran s Fnmnis.

6. State integral test.

Qgrenasuit () Corgamareawsd gmmis.



10.

11.

Show that the series 1-— % + % - i +... converges

1—%+%—i+... erair) QFTLIT QHBIE@GD eTerd STL(H)
Define : absolutely convergent series.
cuergwml : Safl e@(pmhi@ GTLIT

Write the effect of insertion of brackets in an infinite
series.

wreialls  GAsmifled e lysEdsmer  Cem@eugen

elleneTenll GT(LHSIs.

Define Cauchy product of ZCm and an.

Zan WHOILD an —ar sradl QL(pESMme cuaTW.
Part B (5x5=25)

Answer all the questions, Choosing either (a) or (b).

(a) Prove that ((—1)") 1s not convergent.
((—1)”) QPHBISTE e HlemLd

Or
(b) If (an —a and a, 20vn,a#0 then prove that
(Van) - Wa)

(an) - a WHmID a,20vn,a#0 erasfled

(\/a_n - (\/E) T 5lmieys.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

If a,=1+= 1 +—= 1 +.. +l then prove that
1 2 n!
z<lima,<3
n—oo
1 1 1 . .
a,=l+—=+—+...+— eafl®o z<lima,<3 erar
1 2! n! n—seo
Hpieys.
Or

State and prove Cauchy’s first limit theorem.

sraslufler (pse ereranesd Commsmss daml Hlmnie|s.

Discuss the Convergence of the series

Zm[
Zm[

ereorm Qgm_fler emhi@Esme clleums).

Or

State and Prove Cauchy’s root test.

Camaflullen epas Corgamananwids gaml Hlmnie|s.

Prove that any absolutely convergent series 1is
convergent.

ThHS @ ST RIHEE CSTL(HD @MBEGLD ear Hlnie|s.
Or

Show that the series Z(—l)n[\/in2+1i—n] is

conditionally convergent.

Z(—l)n[\/ing +1) —n} arerp QasTLiT Flubs®eT @ Hhis

QamLi eremensd SHTL_(h.
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15.

16.

17.

18.

19.

20.

(a) State and Prove Riemann’s theorem.

forafer Copnsamss g Hlmes.

Or

(b) Show that the Cauchy product of two divergent
series may be convergent.

@m Aflybd  Osridsefler  Camadl  Cumssd

QRHEIGOTLD eTend STL(h.
Part C (83 x10=30)

Answer any three questions.

If (a,)—a and (b,)— b then prove that (a, +b,)—>a+b
and (an bn)—>ab.

(@,)—=a womb (b,)—>b aafe (a,+b,)>a+b wombd
(an bn)eab eran Hlmies.

Discuss the behaviour of the geometric sequence (r")
QumSGSsTLT auflens (r") —6T (HEIGSME cileums).

State and prove kummer’s test.

@wwiler Cergananranw sl Hlmie,s.

State and prove Leibnitz test.

Ollbafll v Corgananmanwis gaml Hlme|s.

State and prove Abel’s theorem.

gualler Cappsamss bl Hlnes.
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F-1009 Sub. Code

7TBMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2024
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. If G is an abelian group, prove that (ab)? = a®b>.
G g <Swer Gow eafld (ab)’ =a’h® eaar Hyels.

2. Define a cycle of length r.

r ‘IfSGIT(BD@m_U_I FLpeneL alenFuiml.

3. Define a coset.

HIEHERT SETLD QU T

4. Prove that any cyclic group is abelian.
ThS @ F&ETE GO SfeSlwer G erar Hlmies.
5. Define a quotient group.

FFE(&HeLD eUeTwiml.

6.  Define a Homomorphism.

QewGeriiye eueprwm.



10.

11.

12.

Define an ideal.

&b eueprwim).

Define a quotient ring.

FFEY GUENETUILD GUETUIm).

Define a maximal ideal.

BUG@Lm &b euerwim.

Define unique factorization domain.

saflss srranflunés ThsD euerum.

Part B (5 x 5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

(a)

Prove that G = {z/z € c and | z| = 1} is a group under

multiplication.
Quepssedear &p G = {z/ze cand |z| =1} @ G
eran Hlmieys.

Or

If G is a group with (ab)™ =a™b™ for 3 consecutive
integers, a,be G, prove that G is abelian.

G @@ gob, a,be G wpYId 2GS5O wpeT (LW
aans@EpsE (ab)” =a”b™ eaflee G @m @b eer
Hpiays.

Let G be a group and H be its subgroup. Then
prove that ae bH = aH =bH .

G @M (GO, H ogar 2l @gob eTears.
ae bH = aH =bH eer flmeys.

Or

9 F-1009




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Prove that center of G, Z(G) is a subgroup of G.

G -Wer evwwid, Z(G) yearg G-wler 2 @G erar
Hpieys.

Prove that any finite group of order n is isomorphic
to (z,,®).

b @@ n o euflews odmer  (WplgeyeTar (@GP
(z,, ®) - QuGeri e 2 L wig erar Hlmes.

Or

If G i1s a group and H 1is its subgroup, ae€ G, prove
that aHa ™" is a subgroup of G .

G gm o, H ogear o G womb ae G eafled
aHa™ <arg G-wWar o U G erar Hpies.

Let R be a ring with identity. Prove that the set of
all units in R is a group under multiplication.

R GFG?ST;%J FLOGT 2 HL W eUMETWLD eTerrs. R -6 o dérer
S@Gsaler sarbd arg Gumssaeols  Curnsg
GO A& eTar Hlmies.

Or

If R is a ring and a®*=aVaec R, prove the
following.

1 a+a=0

(i) ab=ba

R @ GUENGTUILD, a’=aVae R erenfled
Getreu(meuameuhenm Hlmies.

@ a+a=0

(i) ab=ba

Prove that Mz{fe R/f(1/2)=0} 1s a maximal
ideal.
M={fe RIf1/2)=0} gm BLQuE &ob orar
Hmiays.

Or

3 F-1009




16.

17.

18.

19.

20.

(b) Prove that any Euclidean Domain has on identity
element.

ThE @@ Woefliguer rhiGh @@ Fwal 2 miiy
Qarermiy (h&@h eTar Hlmnie|s.
Part C (3x10=30)

Answer any three questions.

Prove the following
@ a"-a"=a"",m,nez

® (@) =a", mnez
emeumeuareuhenm Hlmies.

m n

(@) a"-a"=a"",m,nez

(<) (a'”)n =a™,m,ne z

State and prove Legranges theorem.

syrereer Cammsamns sl Hlmies.

Prove that isomorphism is an equivalence relation among
groups.

Goms@EpsSauild Quariyamn earg Forar CFTiy
DG erar Himieys.

Prove that any finite integral domain is a field.

eThS @(H (PIg@ETeT 6Tl HTBIGAPLD ¢(H HETD Q@G eTar
Fpieys.

Prove that any Euclidean domain is a unique
factorization domain.

THS @(H WSeTqueT IB@GD @ Sass STremntumsELd
STBISLD G0 erar Hlmies.
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F-1010 Sub. Code
7BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2024.
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all the questions.

1. Find the integrating factors of
(x?y—2xy* Jdx —(x* — 3y )dy =0.

(x?y—2xy* Jdx —(x* —3xy)dy=0 -1 QgrensSi (s srre

SIS .

2. Find the particular integral of (D*+5D+6)y=e".

(D?+5D+6)y=e" -ar Apris QsTens STaRTs.

3. Write the general form of linear equation with variable
coefficients.

LIMUL L (GTSERIG®mETdS OSTaTL  @(hLly  FLOGTLIML Lq.6
QUG QUIqISNSS SHTEHTS.

1
0-o

4. What is the value of X?

1
——X -6 S ?
e Sy wrg



10.

11.

Write the criterion of integrability of Pdx+@Qdy+ Rdz=0.

Pdx+Qdy+Rdz=0-g Gsrensil(pseder ouremipammenw
(SIS

How do you reduce the equations into normal form?

FeTUTHSMET @I aUlgeUSE D@ eTeueumn @GHeDLILITUI?

Define : Singular integral.

T : safss Dsrans.
Solve : pg=Fk.
Siss : pq==Fk.

State Torricelli’s law.

QLriG@sdeSev elldHepws gmms.

Define : Trajectory.

U : erhlejent.
Part B (5 x 5 = 25)
Answer all questions. Choosing either (a) or (b).
(a) Solve: y(xy+2xzyz)clx+x<xy—x2y2 )dy:O )
&iés y(xy+2x2y2)dx+x<xy—x2yz)dy:O.
Or
(b) Solve: y*logy=xyp+p”.

&irés : y*logy=xyp+p”.

9 F-1010




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

3 2
3ﬂ+3xz d’y +xﬂ+y:x+logx )

Solve : x . —
dx dx dx
3 2

&irés : x° 3xZ+3x23xZ+x%+y=x+logx.

Or
Solve : %:Q:%.

-y -z xy «xz

Sigs : — 0% __dy_dz

-y -z xy xz

Solve (1+x2 )y2 +xy,+2y=0 by changing the

independent variable.

srrubm  wrdlepw  omh <1+x2)y2+xy1+2y=0—g
S,

Solve :

(y?* +yz+2° da+(2* +2x+x Jdy+ (x> +xy+y* Jdz =0.
Siéa :

(y?* +yz+2° Mda+(2* +2x+x My + (x> +xy+y* Jdz =0.
Solve : z:px+qy+2\/E.

Side z:px+qy+2\/E.

Or

Solve : q(p—sinx): cosy.

e q(p—sinx)z cosy.

3 F-1010




15.

16.

17.

18.

19.

20.

(a) Find the orthogonal trajectory of r* =a”cos26.

r’ =a’cos20 -en Qem@sg ehejeumreamus STTs.

Or

(b) State and prove the tautochronous property of the
cycloid.

o peteuaneruilenr  LrGLmsCrmearen  Lemens  sa

Hmieys.
Part C (3x10=30)
Answer any three questions.
Solve : (D*-2D+4)y=e" cosx .

8iss : (D*—2D+4)y=e" cosx .

2
Solve : d—§+2ﬂ—x+sint20.
dt dt
2
S : d—§+2ﬂ—x+sint20.
dt dt

Solve : (1—x )y, +(x*—1)y, —x*y, +xy=0.

&iés (1=x)y, +(x*=1)y, -xy, +xy=0.

Solve the Charpit’s method: p*+q*—2px—2qy+2xy=0.
srmrav wpeopule Siés @ p?+q°—2px—2qy+2xy=0.

Describe the Brachistochrone problem.

SAprlevCLrésCrmer santdang efeul.
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F-1011 Sub. Code

7TBMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2024

Fourth Semester

Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2017 onwards)
Time : Three Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all the questions.

1.  Find: L(sin®2t).
DI STems : L(sin3 2t).

2. Find: L[> e™).

STETS : L(If2 -e‘2t).

3. Find: L*(%j.
s +4s+4

srews : L7 2; .
s"+4s+4

4 Find: Y| —1 |
s(s+1)

snes : L [ﬁ} :

5. Find ‘q,” in the Fourier expansion of f(x)=xsinx in
O<x<2r.

0<x<27é flx)=xsinx—ar syfur Afede ‘a,” srars.



10.

11.

12.

Define : Half range cosine series.
UL : D] igs Carenser Qg mLir.

Define : Fourier transform.
cUATWIMI © Sl 2 (HTHmLD.

State any two properties of Fourier transform.
Sflwm o mwrhnsder gCsend @@ LT SmeTs dnmis.

Find : Z[S" cosh 2n].
DL ETeTs : Z[3” cosh2n].
Find : Z(na”).

DI STems : Z(na").

Part B (5x5=25)

Answer all the questions, choosing either (a) or (b).

s 2
(a) Evaluate : L(SH; tj.

.2
LAUGEs : L(SH; t].
Or

t _p .
() Evaluate : LDQ imtdt}.

0

0

LIS STETS : Ll:j ¢ imtdt]

(a) Evaluate : L’{ 5 ~|.
(sz+1)

LAHILE STETS L‘l((82 j—l)z)

Or

9 F-1011




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Evaluate : Ll[ 1

34—1)'

LELILE STETS : L‘l( L J

st -1

Expand f(x)=(z-«x) in (-7, 7).
(-7, 7) & flx)=(r-x) e Afss.

Or

Obtain the Fourier
flx)=cosx, 0<x <.

flx)=cosx, 0<x < 7-p

Qumis.

State and prove Parseval’s identity.

sine

Solyflwr

umirfleucven Fwaienw s Hlnie|s.

Or

Find : F, ||

wdlliy srears @ F, le’azxzj

Find : Z[

LI SRS Z{

1 } .

(n+1)(n+2)

Or

Find : Zl[ z-4

LI STETS : Z{

Z2+5Z+6}

z—4

Z*+5Z+6

|

series for

agear  Cgmi

F-1011




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Find :
sint O<t<rx
Lt -t t L t)=
(a) (te™ cost) (b) (f() { 7r<t<2;;)
DL ETeTs :
(@) Lite™ cost) (o) Lf@%_ﬂnt0<t<”
= T<t<2m

Using Laplace transform, solve y"+4y +3y=e", y(O) ;
y(0)=0.
mlIemeD 2 (HLIHNSMSL LwaT(OSSH Sidks.

Y +4y +3y=e", y(0)=1; y(0)=0.

Find the Fourier series expansion of f(x)=x? in

—-n<x<rx.

—r<x<m-a flx)=x"—ar Syfui Qsrii elfeursssamsds

S ITEU0T .
Prove :
@ Flf(x- )] e F(s)
b  Flf(ax [ a0,
Hmies

(@) Flflx—a)l=e“F(s)

(<) F[f(aac)]:lF(i ,a>0.
a a

4 F-1011




F-1012 Sub. Code

7TBMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2024
Fourth Semester
Mathematics
LINEAR ALGEBRA

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Vector Space.

QeusL it Qeuafl cuenyuim.

Define Homomorphism.

Qewewrprs CaTrdse euamum.

Prove that S=1{{1,0,0),(0,1,0),(0,0,1)} is a basis for
Vy(R).

S={{1,0,0),(0,1,0),(0,0,1)} eremugs Vy(R) e =igéamentid
orer Hlmieys.

Define dimension of a Vector Space.

QeusLit Qeuaflufled LifliomenTid eTeTLISEmaT GuETLIMI.

Define inner product on Vector Space.

QeusLim Ceuafludiey 2 I QLipESMme cuapTwIm).



10.

11.

Find the norm of (1, 1, 1) in V,(R) with standard inner
product.

Vi(R) & (1, 1, 1) e Qpdlwges eipssorar o1 QumsSd

HTETS.

If a square matrix A is symmetric then prove that
A=A".

A arenp 5817 siefl s0&8T crafle A=A" erar Hmieys.
Define symmetric and skew symmetric matrix.

F&ET LHMID T FOFET eueTwm.

Define characteristic matrix.

Sptidudy el euenyum.

Find the characteristic root of the matrix

Ao cos@ —siné
|-sin® -cos@)’

Ao cos@ —siné
" |-sin® -—cosd
SIS,

j erary  jewfludlerr Aprifwér) epebd

Part B (bx5=25)

Answer all the questions, choosing either (a) or (b).

(a) Prove that RxR 1is a vector space over R under
addition and scalar multiplication defined by
(x17x2)+ (ypyz): (x1 +Y,%y + yz) and
a(xl’xQ):(axl’axz)'

(x17x2)+ (yl’yz): (x1 +Y,% + yz) LDHMID
ox,,%,) = (0x,,00,)  eremuET sl L wHmd iered
Qumssd erafles RxR -5 R eremugled GeusLim Geuafl
eran flmieys.

Or

9 F- 1012




12.

13.

(b)

(a)

(b)

(a)

(b)

Let V be a vector space over a field F. Let S, T cV
then prove that L(SUT)= L(S)+ L(T).

V eeiugy F-en WBgren e QeusLii Geuall wbmid
S, TcV eafleo LISUT)=L(S)+ L(T) erar Hmyoys.

Prove that any vector space of dimension n over a
field F is isomorphic to V,(F).

F eramp Leogded 5g n ufwmentd 2 evlw g Qeudsir
Qeuafl, V,(F) 2 Ler &b @l 2 6rerg eren Blmieys.

Or

Prove that the vectors (1, 2, 1), (2, 1, 0) and (1, -1, 2)
are linearly idependent in V,(R).

Vi(R) & (1, 2, 1), (2, 1, 0) wpmbd (1, -1, 2) <pdu
QeUELITEHET (HLlg FTTLHMG eTar Hlmies.

Obtain the matrix for the linear transformation
T : V4(R) — V,(R) gives by

T(a,b,c) = (3a,a -b,2a+b+ c) with  respect to
{91’ €9, 93}-

{el, €y, e3} & Qumrmsg. T: V?J(R)% VS(R) GTeTLIG)
T(a,b,c)= (3a,a—b,2a+b+c) GTGHTH G o e
Q@(HLLg 2 (HLOTHDSSH 6 Semilenuids SreaTs.

Or

Prove that ||x + y|| < ||x|| + ||y|| .

e [+ <[] +[o] -

5 F- 1012




14.

15.

(a)

(b)

(a)

(b)

Let A and B be two m xn matrixes then prove that
@ (a7f =4

G) (A+B)' =AT+B".

A wpmib B eratuer @@ mxn exflger erafldd Hlemal.
@ (A7) =4

Gi) (A+B)' =AT+B".

Or
Compute the inverse of the matrix
2 -1 1
A=|-15 6 -5].
5 -2 2
2 -1 1
A=|-15 6 -5| ererm ewiluflenr Criromm srems.
5 -2 2

Prove that the characteristic roots of a Hermitian
matrix are all real.

QanmSfwer  emfiller  HAplnGuedy  epeomsEr
Smanggid QUi erawrser erar Hlmies.

Or

Find the matrix of the Dbilinear form
f(x,y) =x,9; + X5, where x = (xl,x2 ) and
y=(y,,y,) with respect to the standard basis

{ee}.
{e,.e,} GTEsTM QULPESHLDITET 9lg SHMTEH D

f(x,y)= XYy + X9 Y TGS @ wom Crflwe
Sjemwliber aiulleear srems, @l x = (x,,x, )

wpmD Y =(y1,5,).
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16.

17.

18.

19.

Part C (3x10=30)

Answer any three questions.
State and proves fundamental theorem of homomorphism
of vector spaces.
QeusL i Geuafluidler Gewwmor Carissd gl
Cappsos awd Hlepiss.
Let V be a finite dimensional vector space over a field F.
Let A and B be subspaces of V then prove that
dim(A + B)=dim A + dim B — dim(A N B).

V aerug F e Bgrar g wpgeerer ufloramd Gsmesr
QeusLit Geuafl. A wHmd B ererug) V-er o erloueflger
oefldd  dim(A+B)=dimA+dimB-dim(ANB)  ear
Bmiays.

Let V be a finite dimensional inner product space. Let W
be a subspace of V. Then prove that V=W e W’ .

V eaetug @m wgeym ufloreard Garar o I Gumss,
Qeuafl erairs. W eramiigy V ar o arQeuafl eraflld V=W @& W’
orer Blmieys.
Show that the following equations are consistent and
solve them.

X+y+z=6

x+2y+3z=14

x+4y+7z=30
Gereu(pd FwaTUTHEMET @elaiad eTar Hleplisg ieuheam
S :

X+y+z=6

x+2y+3z=14

x+4y+7z=30

. F- 1012




20.

Using Cayley — Hamilton theorem, find the inverse of the

7 2 -2
matrix | -6 -1 2
6 2 -1
7T 2 -2
Qauwied Capwleer Cammsans LweaTLHSS -6 -1 2
6 2 -1

ererm ewtluflerr GriTomm Srems.
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F-1013 Sub. Code

7TBMA5C1

B.Sc. DEGREE EXAMINATION, APRIL 2024
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define an open set.
SwbHE SemTd eUE I
2. Define a bounded set.
QUM SHETLD GUE Wi
3. What is a limit point?
GTAOEELILIETET GTaTmTed GTeTa ?
4, Define a complete space with example.

ThSgsaT_(HLerm (pp Ceuaflepw cuenyuim.

5. When is a function continuous at x?

x - eriGung) e sy CAsm_i&sl o e wig)?

6. Define homeomorphism.

aulg Geumlientn euanyuwim.



Give an example of a disconnected set.
@QaeTwing assisE, THSHSST(H Q6N S(H.

Define a connected space.

@aenhs Geusfleanw euapFwmI.

Define a compact metric space.

s&flgner Gl Mg Geuetlanw euaprwim).

Give an example of a closed set which is not compact.

Pyl ST aTm  &FFsLIE  @QOrsshHE& @b
T(HEGEET_(h S(Hs.

Part B (5x5=25)
Answer all questions choosing either (a) or (b).
(a) Prove that (O, 1] 1s uncountable.
(0, 1] ereimanr @pywingg eran Hpiass.
Or
(b) In R, provethat d(x, y) =|x - y| 1s a metric.

R-é d(x, y):|x—y| @@ Gl fs erar Hlmies.

(a) Prove that a closed subset of a complete metric
space is complete.

@m Www Coifs Geseflufer epgu o L sar@pbd
PpewTearg eTar Hlmes.

Or
(b) Let A,B set subsets of R. Prove that
AxB=AxB.
A wpmd B erenuer R-ér o U sewmiger erefled
AXB=AXB erer Hlnie|s.

9 F-1013




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

If f:M—>R and g:M — R are continuous
functions then prove that f+g: M — R 1is also
continuous.

f:M—>R wombd g:M >R Qgriisdl griyser
cafles f+g: M — R -1b Qgm_igé ariy erar Hlmes.

Or

Prove that f:[0,1]—> R, f(x)=x%, is uniformly
continuous.

f:[0,11> R, f(x)=x> cremg) Egman QamrESl Fmiyy
eran Hlmieys.

State and prove intermediate value theorem.

GeL vy Ceppd s dl Hnels.

Or
Let M be a connected metric space and Ac M 1is
connected. Then prove that A is also connected.
M om @eanss Cwlfls Qeefl wombd AcM
@eoanbss dafld A - Gaarss o Hnies.
Prove that a closed subset of a compact metric space
1s compact.
e s&flsorer Gl fs Geuefluller ebs 6@ epgw

o L saT(pld &FSFomeang) eran Hlmnie|s.

Or

Prove that a continuous image of any compact
metric space is again compact.

s @@ s&Slgwrar Qwifs Geuaflufler Cgmiiss
bupd s&8lgoreang erar Hlme|s.
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

State and prove Minkowsky’s inequality.
WerGsmeuendl Fwaiemeanan sl Hlmies.

State and prove Baire’s category theorem.

Culer cuansullen GCspmsans saml Hlmic|s.

Let (M,,d;) and (M,,d,) be metric spaces. Then
f: M, - M, is continuous < f(A)cf(A)VAcC M .
(M,,d,) womid (M,,d,) eeruer Guwifls Ceeafser.
f:M, > M, Qgr_iisfl 2 a_wig < f(A)cf(A)VAcC M,
ore Hlmieys.

Prove that the continuous image of a connected set is
connected.

R Qs sensdler CETLrES GbUpD Genenhgg erem
Hmeys.

State and prove Heine Borel theorem.

Qanuier Cumyed Caspmd smm Hlmie|s.
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F-1014 Sub. Code

7TBMA5C2

B.Sc. DEGREE EXAMINATION, APRIL 2024
Fifth Semester
Mathematics
STATISTICS -1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Find the mode for the following numbers.

63, 65, 66, 65, 64, 65, 65, 61, 67, 68

G 6meU(BLD GTERTS (EH&E (LPHDH HTEHTs.
63, 65, 66, 65, 64, 65, 65, 61, 67, 68

2. Write the formula for standard deviation.
L dlwsssden &SHTEMS 6T(pGIs.

3. Define : Kurtosis.

auIWN : (P& L_GTENGL

4. Write the normal equations for fitting a parabola.
ugeuemeTuSens CuUTmSgeugshatar @ud  FeTUT(HEMET
T(PSIS.

5. Write the two regression equations.

@re®h Yerarenl_6 FETLUT(HSEMET 6T(LPFIs.



10.

11.

Write correlation coefficient interms of regression
coefficients.

@l bhne] Oaspees Carry Cursg  Oswssefler
2 MILILSETTS 6T(LHGIS.

Write Yule’s coefficient Q.

wedler Qawp Q - & ersis.

If (A)-30, (B) =25, (o) =30and (af) = 20, then find
(B).

(A)-30, (B) = 25, (o) = 30 and (ef) = 20 erafléd
(

f) - el srams.

Define ideal index number.

Ml @GMuIL G eir cuanywim).

Write the components of a time series.

srewsrt Gsm_fler samsmer 6r(Hgis.
Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Find mode for the following data :
x: 3 4 5 6 7 8 9 10

f: 10 28 38 42 45 15 8 7
Gemeu(BLd STeUEHERSE (PHDH STeTs.

x: 3 4 5 6 7 8 9 10

f: 10 28 38 42 45 15 8 7

Or

(b) Find the harmonic mean for the following data :
Class 0-10 10-20 20-30 30-40 40-50

Frequency 15 10 7 5 3

9 F-1014




Gemeu(md dlleunmbis@Ends@ Qaas syrafl smems.
aGUY 0-10 10-20 20-30 30-40 40-50
<i@odees 15 10 7 5 3

12. (a) For a frequency distribution (fi/xi), show that
b, =>1.
(fil xi) eregyd HlapCeuar uyeuedd £, =21 erens
ST (h&.

Or

(b) Fit a straight line to the following data :
x: 0 5 10 15 20 25

f: 12 15 17 22 24 30

Yemeu(md reysEnsE Cpres Carl el QUTHSSIs.
x: 0 5 10 15 20 25
f: 12 15 17 22 24 30

13. (a) Find the correlation coefficient for the following
data :

x: 10 12 18 24 23 27
y: 13 18 12 25 30 10
Gemeu(mLd STeUEHERSE @ Bne|s Cap Smers.
x: 10 12 18 24 23 27
y: 13 18 12 25 30 10
Or

(b) Find the rank correlation coefficient.
x: 35 56 50 65 44 38 44 50 15 26

y: 50 35 70 25 35 58 75 60 55 35
57 @L(hmeys Cap srems.

x: 35 56 50 65 44 38 44 50 15 26

y: 50 35 70 25 35 58 75 60 55 35
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14.

15.

(a)

(b)

(a)

It U =4,U,=7 U, =13 and U, = 30, then find
Us.

U =4U,=7,U0U,=13 womid U, =30 erafle

U; - &3 srans.

Or
Find the limits of (BC) for the following data :
N =125, (A) = 48, (B) = 62,(C) = 45, (A) = 7 and
(Ay)=18.
Gereupd  sreyseiadmpbg  (BC)-ar  eupbysener
SITGHTS.
N =125, (A) = 48, (B) = 62,(C) = 45, (AB) = 17
womib (Ay) =18.
Construct the wholesale price index number for

1991 and 1992 from the data given below using
1990 as the base year.

Commodity Prices (Rs.)
1990 1991 1992
700 750 825
540 575 600
300 325 310
250 280 295
320 330 335

H =22 O Q@ @ »

325 350 360

4 F-1014




Gereumd  grejsaialmbg 1990 - & Sl
Qe@rLns  Garerl 1991 wHmid 1992 yHluw
QATHSEHSE (P  Hees GO O crenen

DG S.
QumpLser cllenev (em.)
1990 1991 1992
A 700 750 825
B 540 575 600
C 300 325 310
D 250 280 295
E 320 330 335
F 325 350 360

Or
(b) Calculate

(1) 3 yearly moving average

(11) short term fluctuations for the following data

Year 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

Production 45 46 44 47 42 41 39 42 45 40 48
e pHid ST6esEHdEE
1) 3 yar@ser pamD Frmafl

i) Endu sro gHm @n&EsD YHuahen STes.
b 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

o HUSH 45 46 44 47 42 41 39 42 45 40 48

. F-1014




Part C (3 x 10 = 30)

Answer any three questions.

16. The scores of two cricketers A and B in 10 innings are
given below. Find who is a better run getter and who is
more consistent player.

A Scores 40 25 19 80 38 8 67 121 66 76
BScores 28 70 31 0 14 111 66 31 25 4

A wppwd B eew Qm HisCsl  eSpisafler
10 @araflngelley avOEs Fenser SCp QarhissriLLl (HeTerer.
wr Apps rer CraMiiument whmibd Fyrer eIyiT eTew SreTs.

Aperger 40 25 19 80 38 8 67 121 66 76
Bpyerger 28 70 31 0 14 111 66 31 25 4

17. Calculate uy, uy, 5, 1,, B, and B, for the following data :
x 01 2 3 4 5 6 7 8
f 5 10 15 20 25 20 15 10 5

Gemeud  BTIE@BES  fhys oy My, My B wpmID Sy
S FweuHan HTeRTs.

x 0 1 2 3 4 5 6 7 8
f 5 10 15 20 25 20 15 10 5

18. Find the two regression equations
x 25 28 30 32 35 36 38 39 42 45

y 20 26 29 30 25 18 26 35 35 46

@@ YearenL6| FGTLT(HEEET HT6ms.

x 25 28 30 32 35 36 38 39 42 45
y 20 26 29 30 25 18 26 35 35 46
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19.

20.

Using Newton’s formula find U, for the following data.

U, U U2 Us Us
1 11 21 28 29

Hence find
(@ U;; and
d) U

19 6breu (pLD s sefledl(Hbg Bl L afler
vweruGsd U, -3 srems.
U, Uw Uz Us Us

1 11 21 28 29
Cuogtd
(e U; womid
(=) Uy - o sras.

Calculate

(a) Laspeyre’s
(b) Paasche’s
(¢) Fisher’s

(d) Bowley’s index numbers

&SETS™S

Commodities Base Year 1990 Current Year 1992

Price Quantity Price Quantity

A 2 10 3
B 5 16 6.5
C 3.5 18
D 21
E 3 11 3.5

12
11
16
25
20

F-1014




(=) emavlgwiten

(<)) umevdlav

(@) Slevaiev HMID

(7)) Queradlev @O QL arsamer senés(Hs
QUIBLSET  oyiq it @pam® 1990 LI e 1992

alene 26TR allemen 26TR
A 2 10 3 12
B 5 16 6.5 11
C 3.5 18 4 16
D 7 21 9 25
E 3 11 3.5 20
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F-1015 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, APRIL 2024
Fifth Semester
Mathematics
Elective : GRAPH THEORY
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.

1. Define a bipartite graph with an example.
THSSSSTL_(HL6m e(h @ Fam Cam_(H\(manel euanFwim.

2. Define a covering of a graph.
Cam_(p\(maller 2 anyenut euanFwim).

3. Define cutpoint and a bridge.
@@ U wHmb @ Ceul Hib Yereaflenw cuenywim.

4, Define an Eulerian graph.

UG flwb Gasr(H(mene cuerLmI.

5. Define centre of a tree.

O] 2 (Heller enwbd eueum).

6.  Define a perfect matching.

Qecuailu QUTmSSLD eUEpTWM).

7.  Define a polyhedral graph.

uerps Cami(h(meme auan L.



10.

11.

12.

Define chromatic partitioning.

QUEITET FoDT&HSHME) GUEHTWID.

What is a chromatic polynomial? Give an example.

GUEBITET LIGLEIMILILITGT 6TETMTED 6T6Ten ? eT(HN&SISHTL(h S(Hs.

Define a directed graph.

Heng CaHM_(H\(Hemeu euanTuimI.

Part B (bx5=25)

Answer all the questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

Prove that any self complementary graph has 4n or
4n + 1 points.

ahs @@ ser By Carihi@melayd 4n  jdeg)
4n +1 yeratlasar Qms@h erar Hlmie|s.
Or

With usual notations prove a'+8'= P.
aupssorer Gmuipseiearuy a'+f = P eaar fimeys.
State Fleury’s algorithm.
Uigflufler Qewepanment snml.
Or

Prove that a line x of a connected graph G is a
bridge < x is a not on any cycle of G.

pm Qoarns Csrih@mp G W oder  Carp
ureb < x eerug G- wé ahg spadlgih @deama
eran Hlmieys.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that every connected graph has a spanning
tree.

ahE @ @marhs CaTi(meys@Gh @  A6TTe|
T2 (1 2 & erer blmies.
Or

Find the number of perfect matchings to the
complete graph k,, .

w Cami@m ky, o Ggueiu QuTmSShisaer

CTGIITET0T| S eN S &IT6HT.

For a connected planar graph with V vertices, E
edges and F faces, prove that |V| - |E|+ |F| = 2.
V weasda E  ofeflbyser wombd F  (pshisamer
Qarer.  @eenhs @@ ST CaETLO\(HesES
V|- |E| + |F| = 2 eran Hipiays.

Or

Prove that every uniquely n-colourable graph is
(n —1) connected.

s @@ @Cr wpepuild n - HlpwalseEn Cam(H(meyb
(n—-1) @oabsg e Hine,s.

If two digraphs are isomorphic then corresponding
points have the same degree pair.

@ SossCarQmssear @Quberiiyend 2 e wig
aafler ger GariiyeLw ydels@nsE @Cr uig
@rien o @ ererm Hlmie|s.

Or
If G is a tree with n points, n = 2 then prove that
f(G A =A(A-1)".
G @m n ydraflsdr, n =2, 2eLw, wrem ereafled
f(G,A)=A(A-1)"" arer fyeus.

3 F-1015




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

With usual notations, prove the following

@ o<29<n
D

® 4G =u(G)
aupssorar GmuiGsefleruly. Gereumeuareipenm Hlmie|s.

(1) JSZ—QSA
D

(@) #(G)=u(G)

For any graph G, prove that k < 1< 6.
s @ Car @ G -Waib B < A <0 erar Himes.

If G is a (p,q) graph, then prove that the following are
equivalent.
(a) G isatree

(b) G isconnectedand p=q+1

(0 Gisacyclicand p=gqg+1

G @m (p,q) Cer @ ealed GaTau@Har FOTATOTETME.
orer Hlmieys.

(<) G @m wrem

(<) G @eenbzg womb p =q +1

@) G spoppg wpod p=q+1

State and prove the five colour theorem.

Bbg cuamans Coposams sl Hlpie|s.

Prove that A'-382+342 cannot be a chromatic
polynomial of any graph.

A =38 +38 e abs @ CHT(mesED euamanm
LOQIMILILITETTETS] 6Te Hlmies.
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F-1016 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, APRIL 2024
Fifth Semester
Mathematics
Elective - NUMERICAL ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. What is transcendental equation?

Qupsamils @by DHD FwETUTEH CTETDTE 6T6Ie ?

2. Write down the formula for Newton — Raphson method.
Blupl L er — griger (peppuden G&SHTSams 6T(LPGIs.

3. Prove: V’y, = y, — 2y, + ,.
B9 : Viyy = 35 = 29 + g

4. Prove: E=1+A.
Blepd : B =1+A.

5. Write down the Newton’s forward interpolation formula
to find the derivative.
aumssLawalhsrar HlulLalear pearGarmsg Geumum ()
&SATEDS T(WPSIS.



10.

11.

Write Simpson’s 1/3 rule.
Sibsd 1/3 elldlevw er(pgs.

What is backward substitution?
WenrCarmé@ rSHul(ge eramtmmed eremer ?
What is partial pivoting?
uGHw GGl g Bl eTeTHTed eTETeT ?
Write the formula for second order R.K. method.
@rermbd euflens R.K. apenpullernr @sdlrsems 6r(ps)s.
Write down Euler’s Formula.
SUIRT &SSTEDS 6T(HIS.
Part B (5x5=25)

Answer all the questions, choosing either (a) or (b).

(@) Find a real root of the equation x* —2x —5 =0 by

the method of false position.

Gerp @ epuied swearur@ x° —2x —5 =0 -ar
@ QW POSMSE STETSE.

Or

(b) Find a positive root of xe® =1 which lies between

0 and 1 using Bisection method.

xe' =1-er Wens epsams 0 whmb 1-&@b @enLuled
@@madLe weperwl LweTUOSHES ETems.
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12.

13.

(a)

(b)

(a)

(b)

If y, =4, y,=12, 5, =19 and y, =7 find x by
Lagrange’s interpolation formula.

=4, y,=12, y, =19 wpmd y, =7 e@ild®d xer
wdliemu  Cesrmerdler @ L Fagmad EGSHTLiLigs

SHTG0TS.

Or

Find log,, 301 by Newton’s forward interpolation
formula, from the following table.
X: 300 304 305 307

logx @ 2.4771 2.4829 2.4843 2.4871

Epaenr_ S Leuanentudadl(mpg Bl L el et
werGarmg@ @&ddrsdlen epeod log,, 301 -er Wi

& TGH0TS.

X: 300 304 305 307
logx @ 2.4771 2.4829 2.4843 2.4871

dx
1+x

1
Evaluate : _[ by Simpson’s 1/3 rule taking
0

h =0.25.

dx
1+x

1
h =0.25 crang Qs I ey Slbger 1/3 &g
0
epeld EILILA[H\E.
Or
5.2
Evaluate J‘ log, xdx correct to 5 decimal places by
4
taking h = 0.2 using Trapezoidal rule.

5.2
I log, xdx -éir wdrienL h =0.2 Grau
4

aTHs&s0sTaTH LyderiiLd 9 aped 5 sswsd b

SITEHT .
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14.

15.

16.

(a)

(b)

(a)

(b)

Solve the following equations by Gauss Jordan
method: 2x +3y =5, x + y = 2.

Srend) 6o GegmirL_meir peapuded LTS
2x +3y =5, x+y=2.

Or

Solve by Gauss Seidal method : 2x +y=3;
2x + 3y = 5.

srev Lo  wepule  Siss - 2x+y =3;
2x +3y = 5.
If ¥ =x—-y* and y(0)=1 compute y(0.1) using
Taylor’s series method.
Yy =x-y wpopd y0)=1 el QLT Qg
wapuQar eped y(0.1)er iy srems.

Or

If ¥ =x>+y and y(O) =1 compute y(O.l) using

modified Euler’s method.

y=x>+y wppd y0)=1 ecald Hmssri
piieflar apepritg ¥(0.1)-6r wriewu srers.

Part C (3 x 10 = 30)

Answer any three questions.

Find a real root of the equation x sin x + cos x = 0 using

Newton Raphson method.

xsinx +cosx =0 erep FweTUM ig6m 6(F GUIPOSMS
Bluyl L 6T priger (penmliLily &Tems.
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17.

18.

19.

Using Newton’s interpolation formula find 8 at x = 43
and x = 84.

X 40 50 60 70 80 90

g: 184 204 226 250 276 304

Bl L afler Qe tamasn @Godrsdler epabd 6 -6t wiHlienL
x =43 wpmbd x = 84 erenp Yeraflsaie srewrs.
x: 40 50 60 70 80 90

f: 184 204 226 250 276 304

2
From the following data find Q, d 32} at x =1.2.
x  dx
1 1.2 1.4 1.6 1.8 2 2.2

2.7183 3.3201 4.0552 4.953 6.0496 7.3891 9.25

Copsar.  eleurmseaieo  x =12  eerp  yerafluded
2
%, %—aﬂ WDEILSEETS SHTeHTs.
x  dx
1 1.2 1.4 1.6 1.8 2 2.2

2.7183 3.3201 4.0552 4.953 6.0496 7.3891 9.25

Solve by Gauss Elimination Method:
3x +4y + 5z =18

2x —y+ 8z =13

5x — 2y + 7z = 20

snélen Bssd wpepuld Siss :
3x +4y + 5z =18

2x —y+ 8z =13
5x — 2y + Tz =20
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Using Picard’s method, solve Z—y =1+ xy, y(O) = 2. Find
X
¥(0.1), ¥(0.2) and »(0.3).

Gsriiey  eplily  SiEs j—y =1+xy, y(0)=2.
X

¥(0.1), ¥(0.2) wpmib ¥(0.3) srairs.
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F-1017 Sub. Code

7TBMA6C1

B.Sc. DEGREE EXAMINATION, APRIL 2024
Sixth Semester
Mathematics
MECHANICS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. State parallelogram law of forces.

lengsafien @eauay el snmis.

2. Define like and unlike forces.

@55 LONID RS5$5SOONS GHleNFsHET U TLIMI.

3. Define friction.

2 Jriienel GUEnuim).

4. Define a common catenary.

Qurg smledlwbd cuenFum.

5.  Define the angle of projection.

erflQumrmefien CamenTid euanywIm.

6. Define the time of flight.
upsHedlen GCHID cuenLImI.



10.

11.

12.

When do we say two bodies impinge directly?

euGurgl @ Qummerser Crrgwns sra@GHng  ererm)
FamCeumd ?

Define co-efficient of elasticity.

Werenoude @enrand euanywim.
Write the pedal equation of central orbit.

eww Fluwiuresuder LMg FoeTUT L 6T(ps)i.

Write the radial and transverse components of
acceleration.

GSNI&E wHmb RTICUTEHD WPHEESHET Famsmer TG
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Explain the geometrical representation of moment.
Sy Spener GMEGSD euigellwucd elarsssamg afleu.
Or

(b) State and prove the polygon law of forces.
Mangsailen LCsman el samdl Hlmie|s.

(a) With usual notations, prove that
x = clog(secy + tany).
aupssorar GHuipsefleay, x = clog(secy + tany)
era Hlmieys.
Or
(b) Explain the three coplanar forces theorem.

epeTml (T Ser ellengsem Cahnsemns ollaTsEs.
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13.

14.

15.

16.

17.

(a)

(b)

(a)

(b)

(a)

(b)

Find the range on an inclined plane of projectile.
gmiie| sersHed erdlQumpefler cigams sreams.

Or
A body is projected with a velocity of a 98 m/sec. in a
direction making angle tan™'3 with horizon. Find
the greater height.
@@  Qummdr  985/elpmy  Hevs  CeussHed
Qs m(h eumendg) L6 Camewtid tan™" 3 TR
@ ms@Gbdmauder eisiiurLrd ogear sl e
D WD HTE0TS.
Explain Newton’s experimental law.
Bl Lafler LfiGsmsamar alldlenw aflers@s.

Or

Find the velocities after direct impact of law
spheres.

@@ Casmermsafler Crrg Gorsader Whamgw ellanerey

N HEFSEMET HTENS.

Derive the polar equation of equiangular spiral.
FCsmeant s(mefludler gi(mel Fwerump Smadl.
Or

Find the pedal equation of a circle.

QUL SSler LIMg FOGTLT(H SHTEms.
Part C (3x10=30)

Answer any three questions.

State and prove the Varigon’s theorem.

aurflsrafer Cspmsems s Hlmes.

Derive the geometrical properties of common catenary.

Qurg shlelugdler eulgallucd LeTLS®meT S(Hetl.
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18.

19.

20.

Show that the path of the projectile in a parabola.
aMuTmeier LTens ¢(h LITEUEETUID @& 6T S (h.

Find the loss of kinetic energy due to oblique impact.

gmie| Cuorgord gHUBL Quiss HHL @LPrIenL STams.

Derive the differential equation of central orbit.

eww Bl urenguller cuanss6sy Fwearum el med.
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F-1018 Sub. Code

7TBMA6C2

B.Sc. DEGREE EXAMINATION, APRIL 2024
Sixth Semester
Mathematics
COMPLEX ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

1. Define : Limit.

QUETWINI : GTELENE

2. What is an analytic function?

LIGPEDF FITITL| GTETMITED 6T6HTE0T ?

3. Define a bilinear transformation.

@ @wwrH 2 (HLIHDSMS U TWD.

4. Define : Cross ratio.

uTUM @ GM&E s,

=27x1 where C is the circle with centre ‘a’

5. Prove : _[ dz
nZ-a

and radius ‘r’.

J. dz =271 aar Himejs @S C ererugy ‘7’ bI&S6|D
n2-a

‘a’sy W Tseyb QsTem. el L Lb.



10.

11.

State Liouville’s theorem.

OCwrafellenr Cahmsamss snmis.

Write the Maclaurin’s series expansion of sinhz.

sinh z -er Qusemfler Qgmi cllfleneu er(pgis.

Find the singular point of f(x) =

1
z(z—-1)

f(x)= _ -6 D(plevay LaTallsamerd &rams.

z(z—-1)

Define : Residue of f(z) at‘a’.

‘a’-@ f(2)er rEFSMS uETLIMI.

Evaluate : J. 5 dz 3
z+

090 : |

,c:|z|=2.
c

dz
n2z+3

,c:|z|:2.

Part B (5 x5=25)

Answer all questions, choosing either (a) or (b).

(a)

(b)

Prove that f(2) = 2x +ixy* is nowhere
differentiable.

f(2)=2x+ixy’ em@EDd amsU 5558500 oTar
Hmiays.

Or
Prove that the real and imaginary parts of an
analytic function are harmonic functions.

UGwens grmler Gwus wHMID sHUMETT LGS EeT
@engs gTTLSET eTan Hlmieys.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Describe Geometrically the  transformation
1

z-1"

w =
- 1 . .
2 (HLIHOHD W :—1gg augeiwe fHwurs aflefss.
Z—

Or

Prove that any bilinear transformation preserves
cross ratio.

Ths @M QU > BLIHDWD GNESG ssmsL
Cuamid eram Hlmieys.

State and prove

(1) Cauchy’s inequality

(11) Fundamental theorem of algebra.
1)  srafluler Fwaflerento

1) Qupsailssder <iqlinemLs Csmpmb @euheann
gafl Hlmie|s.
Or
State and prove Cauchy’s integral formula.

sradllenr Qsransuit () &s5Hrs5mss sl Hlnies.

-1 . .
Expand ——————— as a power series in z in the
(z-1)(z-2)

region 1< |z| <2.

-1

1<|z|<2 3 Wil B ——
|2| eratm LGS udled (2_1)(2_2)g

9H&GS QsrLrns olliflss.
Or
Find the zeroes of f(z) =z%sinz.

f(2) =2z%sinz -e LBl LIBIGENETS SIS .
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15.

16.

17.

18.

19.

20.

(a) State and prove Cauchy Residue theorem.
srafluler aréss Cammsanss saml Hlmes.
Or

(b) Evaluate J-tanzdz, c: |2| =2.
C
LHUIABS : Itanzdz, c: |z| =2.
c

Part C (83x10=30)
Answer any three questions.

Derive C-R equations in Cartesian form.

sl lefluer augeusans C-R swarurhaamer smell.

Prove that any bilinear transformation which maps the
unit circle |z| =1 onto the unit circle |w| =1 can be written

zZ —

in the form w = e”(_ @ ] A real number.

oaz-1

RUEG Ul LD |z|=1g3 RUOEG Il LD |w|:1 TR
eGLIHHD  aThs @G  QOuUy 2 BLTHIS®SLD

w =e“(_z_a1J eTaT Guigedled er(SMD ere Hlmieys. @&
az-

A QuuiQuie.

State and prove Cauchy’s theorem.
sraduller Coammsanss saml Hlmie|s.
State and prove Taylor’s theorem.
QLwefler CaHnsamsd smm Hlnie|s.
State and prove Argument theorem.

&, Cwer CaHnsamsds smml Hlnie|s.
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F-1019 Sub. Code

7BMAG6C3

B.Sc. DEGREE EXAMINATION, APRIL 2024.
Sixth Semester
Mathematics
STATISTICS — 11
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. Define a random experiment.

goeaimili] Carsenaranil euanFwim.

2. If P(A)=0.4, P(B)=0.3 and P(AnB)=0.2, then find
P(AuUB) .

P(A)=0.4, P(B)=0.3 wpmid PANDB)=0.2 eafid
P(A U B) - srews.

3. Compute the mode of a binomial distribution B (7,%}.

B (7,%) erairm @(HAPSL(H Lreuedler (paH SHTems.
4.  Define Gamma distribution.
STDML LJeUENa GUEDTLIM).

5. What is sample size?

rdlf jeme| eremmmed eTeime ?



10.

11.

Define alternative hypothesis.

wrHn aHCHTMeT U T
Write the 95% confidence limits for .
[ -6 95% BIbLd&ens eUTDEnL T(LPFIs.
Write the formula for F —test.
F —Gangananulilen @s855ams eT(ps)s.
What is meant by analysis of variance?
LIMUTLH UGLUUTUG eTearUSem Ol Lm(heT ererer ?
State Yate’s correction.
CuLev HmSssMS Fnmis.
Part B (5x5=25)

Answer all questions, choosing either (a) or (b).

(a) State and prove Baye’s theorem.
Gudlev Cappseos erwdl Hnels.
Or

(b) For the distribution function
0 if x<-1

Fao) =122 i —1<x<1
1 if x>1
find
() P[‘—1<Xslj
5 )
G) P(X=0)

(i) P(X=1)
(iv) P(2<X<3)

9 F-1019




12.

13.

(a)

(b)

(a)

0 if x<-1

Flx) = X+ 2

if —-1<x<1 ergb ugeued FTmaH @
1 if x>1

G P _—1<Xslj
2 2

1) P(X=0)
@) P(X=1)
(iv) P(22X<3) gdluaipern sreams.

If X 1s a Poisson random variate such that
P(X=1)=0.3 and P(X=2)=0.2. Find P(X =0).

X eetug e umigmew  Fwelmly  LTHOID
P(X=1)=0.3 HmILD P(X=2)=0.2 erafled
P(X =0) - srems.

Or

If X is normally distributed with zero mean and
unit variance find the expectation of X?.

X eeamm @Queblenels uUgeueled FymEm  Lsbebluib
LHHID LFeudulg 1 erafléd E(X?) -8 sres.

A coin is tossed 800 times and a person gets
350 heads. Can we say that he has made a random
tossing each time?

@b BrewTwd 800 (pewm eiFliLhiEng wHMID @F Hu
350 gaogmerll GumSlprT.  geubeum@m (wWpemuLd
Seu @ Erop pepuller gred adpsri erar gam
Plyuwom?

Or

3 F-1019




14.

15.

(b) In a random sample of 50 pairs of values the
correlation was found to be 0.89. Is this consistent
with the assumption that the correlation in the
population is 0.847?

50 Gegmg. wdlliysaflen e aumitiys gbler el (Hhmey
0.89 eran seTLMWOILLLG. @& wWwdsdr Ggransuied
QL (Hmae 0.84 eranm &(HGCaTIL 6T 55101 Curdlpsm?

(a) The following table gives the biological values of
protein from 6 low’s milk and 6 buffalo’s milk.
Examine whether the differences are significant.

Cow’s milk 1.8 20 19 16 1.8 1.5
Buffalo’'s milk 2.0 1.8 1.8 2.0 2.1 1.9

GetTeu(BLD L L euenenT 6 LGDLITED HmID 6 er(hHeno
umedléd  @Bg  Ursssler o wlflwued  wdliysaer

QUPEIGE D). @ eubmlewr Caumur@aer
GO SFEEETOUT TTLINS TS,
LigrLbLImed 1.8 20 19 16 18 1.5

GCT(IHEMLDLITGD 20 1.8 1.8 20 21 1.9

Or

(b) A random sample of 27 pairs of observation from a

bivariate normal population gave a coefficient of
correlation 0.40. Is this wvalue significant of
correlation in the population?
@mwrdl  @Quablame  wpuaws CdsmgHudsr 27
Camgaaflesr eumiiny wrhludler e Hmweys @&y 0.40
aafed @bs WL wesar Csmansuiler el (HhmeLer
Qs T epLwigT?

(a) Test the hypothesis that o =8 given that s=10 for
a random sample of size 51.
51 Semeyenlw e eumlly &plédd o =8 whmib
§=10 erenrm er(HCamener Gamdlésald.

Or

4 F-1019




(b) The following table gives the classification of 100
workers according to sex and nature of work. Using

7”-test examine whether the nature of work is
independent of the sex of the worker.
Nature of Skilled Unskilled Total

Sex
Male 40 20 60
Female 10 30 40
Total 50 50 100
Gemeumd oL eueneant Umedlard wHmid Ceuameudlenr
SETENLDE S ghL 100 Qzmemerisemar
umsLILI(hSSS DS Ceuameoulleir SETENLD,
Qzrflereflufer LiTelarsSedlhhg FTTUDDST eremLIENS
SIS,
Ceauamawlenr  SHpevwnareu  Hpewwpoeud QLTSS
GOTEm LD
uredarid
< 40 20 60
Qi 10 30 40
CAomgsL 50 50 100

Part C (3x10=30)

Answer any three questions.

16. A random variable X has the following probability
function.

x; 2 -1 0 1 2 3
P;=Pkxj) 01 k 02 2t 03 &k

Find :

(a) The value of &
(b) Mean

(¢) Variance

(d PX=2)

(e) P(X<2)

5 F-1019




17.

18.

eumwiLiL il Xeir Blapsse] sriuer Sememomy) :
x; -2 -1 0 1 2 3

Pj=Px) 01 k 02 2t 03 &k

(=) ke iy

(<) ayma
@ urespLg
() P(X=2)

(2) P(X<2) <yHusupen smers.

Five unbiased coins are tossed and the number of heads
noted. The experiment is repeated 64 times and the
following distribution is obtained. Fit a binomial
distribution and find the expected frequencies.

No. of heads : 0 1 2 3 4 5 Total
Frequencies : 3 6 24 26 4 1 64

obg  Bramwmsdt  Lred  Qelwiul@  sevesefler
aavenisas @GOG OUL HQetargl. Corgenar 64 (pevm
BerHb  Bewr®Hd  Qenwiul G Gereu@md  Lgeued
Qupuiu®&lmg  erafled  FHDILY  ureume  QuTmSH
erélirumiiL BlapOeiemsamar &rems.

soasefler erameniidens : ) 1 2 83 4 5 Owrgsbd

1518 Gl eu ator 3 6 24 26 4 1 64

The mean production of wheat of a sample of 100 plots is
200 kgs per acre with standard deviation of 10 kgs.
Another sample of 150 plots gives the mean production of
wheat as 220 kgs, with standard deviation of 12 kgs.
Assuming the standard deviation of the 11 kgs for the
universe find, at 1% level of significance, whether the two
results are consistent.

6 F-1019




100 fleomsameruenw g wrdfluld Cargienwuler sgmaf
o Husd gsamsE 200 kgs wpmib i elewssnd 10 kgs.
150 Hleomsmarwyew wHGEpT@Em wrdilule Csrgenwude
gyrefl 2 pusd 220 kgs wpmd HL Messd 12 kgs.
Grueresdne 11 kgs S dlessbd eaar smd, @

Wyes@sd  FTs o dtersT  erar 1% QUTHERMINS
Henasdgemano LU LSS Sreanrs.

19. Two random samples gave the following results. Test
whether the samples could have come from the same
normal population.

Sample Size Sample Mean Sum of Squares of
distribution from mean
1 10 15 90
11 12 14 108

@rewr(®  eumliys  SmmiseT  Gemeu(hld (Pl e HEnarT
Qarhsgiarerar. el @Cr @ue wWwasar OgTansuiled mHbgl
Qupriu” L areur eram Gamdlésalb.
ordfl  ojerey  wrHM sgrefl  syreflulalmBg alavsanigefler
@ wuysaier sl (hs CsTeans
I 10 15 90

II 12 14 108

20. Fit a Poisson distribution for the following data and test
the goodness of fit.

x 0 1 2 3 4 5 6 Total
f 273 70 30 7 7 2 1 390

emeumld  efleurmisEnsE@ UTLsTer LT CUThSss
wHpIb AurmsssHer serawenw Camdésa]b.

x 0 1 2 3 4 5 6 OQorggod
f 2713 70 30 7 7 2 1 390
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F-1020 Sub. Code

7TBMA6C4

B.Sc. DEGREE EXAMINATION, APRIL 2024
Sixth Semester
Mathematics
OPERATIONS RESEARCH - 11
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
1. What is a replacement problem?
@QuBE T OIHH HETEE, TETDTE ETETET ?
2. State Mortality theorem.
orrLredl g CsHmSemns 6T(PGIs.
3. Define : Holding cost.
cuerguml : el GlFeay.
4, Write Wilson’s formula to find EOQ.
EOQ srarughanear efldsalen @&sHsams 6 (psis.
5. Define queue.
sT5S (B euflens euenyuiml.
6. Write any two queue discipline.

gCaaib @ e auflens e(phiens 6T(PFIs.



10.

11.

Define critical path.
wrmiflenel LTens euenuimI.
Define Pessimistic time.
Bsmsullowr Crrsams euanrum)
What do you meant by zero-sum game?
LOuI-CsTens <l LD GTEmmmed 6Teimen ?
Define pay-off matrix.
PP GRS janflepw cuenruim).
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b)

(a) Machine A costs Rs.9,000. Annual operating costs
are Rs.200 for the first year and then increase by
Rs.2,000 every year. Determine the best age at
which to replace the machine. If the optimum
replacement policy is followed, what will be the
average yearly cost of owning and operating the
machine?

@Qupdlyd A er eflened LT 9,000 @&eT QWSS
QFa] H.200 6TaT (PSS UETGED, AFem LGemerT
@adeunp Ja@THL  epuUTL 2,000 FsMEHnG.
Qupdrsws  wrppeisHE  2flu aTgmer

sasS (HS. 2 &hS THDIE Caretens
s 191355010 0H DS erestléb Quibdrsams
UTBIGUSD G, @UEEGaUSHGD Wamh Frram CFwe]
GTGOTEOT ?

Or

(b)  Write short notes on Group replacement policy.

G wrHnE Asrearens LD SAmiEDiy euemys.
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12.

13.

(a)

(b)

(a)

(b)

Write the reasons for carrying inventories.
srsSlmlern  aTHdgEF  CFOUSDSTET  SMTERTHEISE 6T
IS

Or

A company purchases 9,000 parts of a machine for
its annual requirements, ordering one month usage
at a time. Each part costs Rs.20. The ordering cost
per order in Rs.15, and the carring charges are 15%
of the average inventory per year. You have been
assigned to suggest a more economical purchased
policy from the company. What advice would you
offer and how much would it save the company per
year?
M Blmeuard ger euBLTHSy Comels@rssTs b
%su_@g%]ugé]e&r 9,000 uNEBRIGMeT euMBIGEDG @Gy
BISH® @ LIe Lwerturl el T Qeidng.
cueumm LT&ESSHEGD 20 apuml CFeum@h. < TLiT
FOo @% BT (Hh&E 15 epuril wHMID  eT(HSHE
&

Qeg)Ld wa| grmef  srs@seid 15% & LD.
Bneuersdh@  Wsejb  Hssarorar  Csmarpsed

STETENSHEN WL ufpbgienrss 2 _BI&(@HES,
@asslLL(Herergl.  Brsedr  erenar <y GeomFamen

QuPhIGETTEET O g% uBLEHDEG HnaassbsE

ereueueme| LBIFFLILI(HSSID ?

A TV repairman finds that the time spent on his

jobs has an Exponential distribution with mean 30

minutes. If he repairs sets in the order in which

they come in, and if the arrival of sets is

approximately Poisson with an average rate of 10

per 8-hour day, what is repairman’s expected idle

time each day? How many jobs are ahead of the
average set just brought-in?

@@ OsTan&EETL & u@gj umiueu’ h&E UTeud
apuiler QaramessT & @atmisE 30 Bl miser
svllQ&prT.  eu@pdern  amasiugCu  Lpg

umrsEorT. umlemer Ujeud® (pewmlitly 8 wewil Criy

BIET ganmid@ 10 Qgrenasasm_Saer cubgl Cardlearmer.

Sjeulm gelbelmm prafgid guieurs 2 arer Crrsamgu|b,

spreflung  BreT  @atmsE eumslarn  Ceuameenwiud

SIS .

Or

Discuss Birth—Death process.

oli-@oiy peperwits updl eSleurdlss.
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14. (a) Explain the rules for network construction.
aumaLidearard emwliuger elldasmer alleulss.
Or
(b) Draw a network for the following data.

Task A B CD E F GH 1
Immediate — —-— A B CD B E E FG
predecessor

el (b ST6|&HEHE@ @(h UMOLILAETATD eUaTs.

Cewen A BCD E F G H I

2 L@y - - A B CD B E E FG
penGerrrmig

15. (a) Solve the game.

Player A
Al A2 A
Bil 1 3 1

Player B B2| 0 —4 -3
Bs~1 5 -
YU LEDS Sids.
QUL ESTTT A

Bi| 1 3 1

QUL ssmyr B Bel 0. —4 -3

4 F-1020




(b) Solve the following game.

Player B
I I III Iv
I ( 3 2 4 0 |
Player A 11 |3 4 2 4
nrj4 2 4 0

IVv|i0O 4 0 8

Gemaimd <t Lsms Siés.

<UL ssTyT B
I II III IV
- 3
I {3 2 4 0
gUrsesmpr A I [3 4 2 4
Imf{4 2 4 0

IVvi0o 4 0 8

S
Part C (3 x 10 =30)
Answer any three questions.
16. The cost of a machine is Rs.12,200. Its scrap value 1is
Rs.200. The running costs are as follows.
Year 1 2 3 4 5 6 7 8

Running 200 500 800 1200 1800 2500 3200 4000
cost

When should the machine be replaced?

5 F-1020




em Qubdrsder eflene @5.12,200. ger sfley LI
f5.200 @igen @w&s GFwe| GeTemHmnI.

QLD 1 2 3 4 5 6 7 8
Quiss 200 500 800 1200 1800 2500 3200 4000
Ogevay

17.

18.

eriCurg =ibs @Quibdrsans wrHn CeuarHbd ?
The price breaks of a product are given below.
Quantity Unit Cost (Rs.)

0<@, <800 Rs.1.00
800 < @, Rs.0.98

They yearly demand for the product in 1,600 units per
year, cost of placing an order in Rs.5, the cost of storage is
10% per year. Find the optimum order quantity.

e Qurmatler aflene U MeeHLTM).

S{eTe 3@ ellane (em.)
0<@Q, <800 1.00
800 < @, 0.98

SUu@urmefler eumL Cgemes 1,600 Se@Gser, GCslus
Qeewa| epUML 5 WLHMID Fr&E Gelly e eumLSSH DS
10% erafled 2 &55hs5 CalL| eTanel SMeTs.

Explain (M/M/1) : (N/FIFO) model.
(M/M/1) : (N/FIFO) wréflepws aflamés@s.

6 F-1020




19. A project consists of eight activities whose data given
below. Draw the network and find the critical path.

Activity Immediate Predecessor Duration
(Days)

t0 tm tp
A — 1 1 7
B — 1 7
C — 2 2 8
D A 1 1 1
E B 2 5 14
F C 2 5 8
G D, E 3 6 15
H F, G 1 2 3

em HLsdHed er( Ceswdsdr o dmamar. Her
ssausdr G Carhssiiul (Hererer. euameaiLdareme
UG IMIBIEOL LITENSEWIS SHTeTs.

Qawed o L arng parGarmy  grea Cprwd (Brsaefle)

t0 tm tp
A - 1 1 7
B - 1 4 7
C - 2 2 8
D A 1 1 1
E B 2 5 14
F C 2 5 8
G D, E 3 6 15
H F, G 1 2 3
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20. Solve the game graphically.

1

cueyUL (penuld YU L Smg Siés.

1
3

-3
5
6
1
2

0_/

-3
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F-1021 Sub. Code

7TBMAE3A

B.Sc. DEGREE EXAMINATION, APRIL 2024
Sixth Semester
Mathematics
Elective — DISCRETE MATHEMATICS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Write the truth table for pvgq.

DV Q-6 2B L QUGHENT 6T(LpGI.

2. What is a PCNF?

PCNF eremmmed erebre 2

3. What is the digraph of a relation?

Qarimder FanssCaTi_(hh eTeTmTe 6Teimen ?

4, Define a Boolean algebra.
welwer @uipsanilgbd euanyuim.

5. Define a group code.

GREIGIM ORI,

6. Define Hamming distance.

anmdli grb euerum).



10.

11.

12.

Define finite automation.
(PI46|GTET SETET LSS cUETLIDI.

Define NFA.
NFA auenywm.

Define phrase structure grammar.
UTEE W LI @O&SETD cUan L.

Define one step derivation.
@ el aumeINSSLILIL LG — euepuImI.

Part B (5bx5=25)
Answer all questions choosing either (a) or (b).

(a) Draw the parsing tree

(p— @) > (prq)
Lmiélmkl D eUenys

- lo)—>(prg

Or
(b) Prove: pvge [(lpa lg).
Ameys: pvge [([pa lg).

(a) State and prove the associative law of composition

of relations.
Qariysefler @eveniidnarar Garliy eldeow gap
Hlpiays.
Or
(b) Draw Hasse diagram
P({1,2,3}, o).
anmél euerLLLD UeTS
P({1,2,3},2).

9 F-1021




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that (m,m+1) parity check code is a group
code.

(m,m+1) urflig Cergemer NG @ GO&SHULIMH
UG e Hlmie|s.

Or

Let x=y,yy":y,,¢Cy--c,€ B™" . Then prove that
x*H=0x=ey(b).
X =Y Yo Y €,y -C, € B aratiss.
x*H =0 x=ey(b) erar Hlmia|s.
If MZ(Qy 27 5’ quF)a qu q2 1f 5(q13a)=§(q27a)
Vae ¥ prove that R is an equivalence relation.
M:(Q7 Za 59 QOyF) LD,'DQ-“—D 5((]1,(1):5((]2,@) GI'GUﬂGD
Q. R q, eafles R e swrar Csmiy erer Hlmnie|s.

Or
Construct a finite automata which accepts {ab, ba}.
{ab, ba} -emeu THMISCSTET(@HLD (Pl 6TeT
SN USSSMS HMLDESHELD.
Find grammar for L={a"b"c"/n>1,m>0}.

L={a"b"c"/n=21,m=20}-6@& Qessamid &rems.

Or
Explain the following grammars with example.
(1) TypeO (11) Typel
(i11) Type 2 (iv) Type 3
19 6treu (mLD 960 &8 T 61 &GN 6IT THSSISSTL(H L6t
cllené&s.
(1) eums 0 (1) euems 1
(111) euens 2 (1v) oeuens 3
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.
Find PDNF

Po[P-Q A [(]Qv |P)]
PDNF snrawrs

P[P [(]Qv |P)]

State and prove the representation theorem for finite
Boolean algebra.

yeyder yallwar Qup sailgsms @héGh Csppsos
gaml Hlmes.

Prove that (m,n) encoding function e can detect k or fever
errors < its minimum distance is atleast k+1.

e eeid (Mm,n) @ESOlUTEs Ty B Ddeg ASDSE &SDDHS
Yenpseer sTamilb < Dgem HAmio FITb G®dOHS L&D
k+1 <@ erar Hlnie|s.

Let L be the set accepted by NFA, M . Then prove that
there exists an FA, M’ which accepts L.

M aeyip NFA-<é ghmps@srereriiu@n sard L ereafle
M’ eaed FA gam L &g gpnsQsmenepnmmy @@mé@h erer
Bmieys.

Construct a grammar G which generates
L={a"b"c"/n>1}.

L={a"b"c"In2>21}-gq 2 (HEUME @D @ &EEHEmTLD G
DEMOESELD.
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F-1022 Sub. Code

7BMAE3B

B.Sc. DEGREE EXAMINATION, APRIL 2024
Sixth Semester
Mathematics
Elective — FUZZY ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Define a-cut.
o -Qail_(h cuepFwim.

2. What is the height of a fuzzy set?
Qzefleun saTESer 2 WITD 6reirLig eTeTe ?

3. Write the standard fuzzy operations.
Hlevoowner Ggafleun Qswdsamer er(pg).

4. Define fuzzy complement.
Qgefleum Bl euenyuim.

5. Define a dual triple.
@\(men (PLbLdlg eUE L.

6. State the law of excluded middle.
ewwib FeiTEs aldew s

7. How do you divide two closed intervals?
ereueUTm @\ el @ el Gleueaiisemer cu@LILImii?



10.

11.

12.

13.

Define fuzzy compatibility relation.
Qzefleun @eseurear QST el eueFwIm).

Define a dominating class.
2 FEs UGl UL

Define a fuzzy homomorphism.
Qzefleun QEwbemiLjenn eueyumI.

(a)

(b)

(a)

(b)

(a)

(b)

Part B (5 x 5 = 25)

Answer all questions choosing either (a) or (b).

Prove : #(A) =997 (4).

Aoeis : “(A)="""" (4).
Or
Prove : “"[f(A)]=f(“"A).

Amiejs - “[f(A)]=f("TA).

Prove : d, =c(a) & c(c(a)) =a Vae [01].

Blmieys : d, =c(a) & c(c(a)) =a Vae[0]].
Or

Prove that the standard fuzzy intersection is the
only idempotent ¢ -norm.

Blevowrer  Ggefleuny  Geul @  eerm  WWLHIGHD
saeT(H&E@ t - Cpflobd @b erar Hineys.

Prove that the following are dual for fuzzy
complement c.

(min, max, ¢) and (i, Upay ©) -

Qzefleumy By ¢ -&@ Yemeu(peuar @ (Hend  erer
Hneys.

(min, max, ¢) and (i, Upnaxs C) -

Or

Explain fuzzy cardinality with example.
QsMeum GeiCeuameanean er(hSgiSaTL (HL 6T eNlerd@s.
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14.

15.

16.

(a)

(b)

(a)

(b)

State and prove the sub distributivity property for
intervals.

oL Ceaeals@pssmar gaanm URELH offaw g
0I5y &.

Or

Explain fuzzy equivalence relation with an example.

ahsgissTHLer  Osefleum  swrer  Qgmiepu
& (HS.

How do you draw Hasse diagram for partial
ordering? Explain with example.

aeuaimn UGFH eflenss@Ens anrdl  eueyuLLD
euenFeUml? er(HSHISSTL (HL6T 6lleTdEs.
Or

Explain the following :
(1) Isomorphism
(1) Endomorphism
(111) Automorphism.
Getreu(meuameLhenD 6laTsEHs.
® Quleriyew
(i) ser ewberiyemwo
(111) e gLiLjend
Part C (3x10=130)

Answer any three questions.

Let f:X —>Y be a crisp function. Then f, fuzzified by
the extension principle satisfies

f(A)= Jf(A), Ac F(X).

ae [0,1]

f: XY un Qzaleurear griy eers. allfleurss Garearans

eLpeLLD

Qzafleubmsrs SSILL L f 2},

f(A)= Uf(MA), Ae F(X)-g yisd Qe erar Hlmes.

ae [0,1]
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17.

18.

19.

20.

State and prove the second characterization theorem of
fuzzy complements.

Qgefloumy  FlrlGs@Epsarar  @uavrireug  HApLiGueyy
Cappsos bl Hlnes.

State and prove the necessary and sufficient condition for
Ae F(R) to be a fuzzy number.

Ae F(R) <erg Ogefleun eramenns @mes Gumgiomer
wHnibd Csameiwrer Flubsamaranw sadl Hlnie|s.

Find the transitive closure R;.

S5 00
0 0 01
R= .
0 4 0 O
0 0 .80

sLUL e liber Ry srans.

S5 00

0 0 0 1
R=

0 4 0 O

0 0 .80

Explain the difference between an ordinary fuzzy
homomorphism and a strong fuzzy homomorphism with
example.
ThsgsaT_(HLer Qgefeun srsmrem CFwblemiLennd @b
cuadlemwwimer Geuberiymwsad G ulorar Geumpum en
elaTsGs.
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