F-0233 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
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 questions.

1. Find the distance between the two points (1, —3, —2) and
(2,5,-4).

(1,-3,-2) wpmd (2,5,-4) Hdwu Qw yaelsEns@
@ Cu 2 éTer Ggmanee| SmeTs.

2. Find the direction cosines of the line joining (1, 2, —4)

and (2,1, -3).

1,2,-4) womd (2,1, -3) du yerellsamear @aanrs @b

Seng SLsnssamen STams.

3. Define Skew lines.

CariLé Camhser euayuimi.



10.

Find the centre and radius of the sphere

20 +2y* +22° —2x+2y-42-5=0.

2x% +2y* +22° - 2x +2y-42-5=0  eamm  Comersder

@WWILD WHMID DTLD & 6.

Write the equation of the cone.

Fa b6 FOETUM L 6T(LPSIs.

Define right circular cylinder.

Crireul L 2 (menerudler euenrwimi.

Prove that V(a-7)=a for any constant vector a.

‘a’ @m wriled QeusLi erafles V(a-7)=a erar Himeys.

Prove that [f=(x®-y2)i+(y—zx)j+@E>—xy)k is

irrotational.

f:(xz—yz)f+(y—zx)f+(z2—xy)/g ereTgl  SHPHEWDHMS)
orer Hlmieys.

Define line integral.

Car_(eus Dsrens euenyuimi.

State Green’s theorem.

flferey Copmsens er(psis.
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11.

12.

Part B (5x5=25)

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

(a)

(b)

(a)

A line makes angles «, f,y,0 with the four

diagonals of a cube. Prove that
sin® o + sin”® B +sin® y +sin’ :2.

em Carh sarggirsdler Brem@ ePame6L L kgL 6m
a, B, y,0 eep Coravmisamer gHUOSSHEDG erafled

sin® o + sin”® B +sin® y +sin® § =§ ore Hlmieys.

Or

Find the angle between the lines
x—2y+z=0=x+y—2z=3 and
X+2y+2z-5=0=8x+12y+5z.

x-2y+z=0=x+y—-2z=3 wpmibd
x+2y+z-5=0=8x+12y+5z <dwu CarhsEnss
@anL_Cu 2 crer Camamsens SHrems.

x-3 y-2 z-1

Prove that the lines 5 3 and

x-1 z—6 . .

i y+2= are coplanar. Find the point of

Intersection.

x—-3 y-2 z-1 x—-1 z—6
2 -5 3 oo Zy Y

gHu Carhsear @Gy searsder o drerar erar Hmie s
LHOID Sener el i Yereaflenw smess.

Or
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13.

14.

(b)

(a)

(b)

(a)

(b)

Find the equation of the sphere passing through the
points (0,0,0), (1,0,0), (0,1,0) and (0,0,1).

(0,0,0), (1,0,0), (0,1,0) WHmILD (0,0,1) W
Yereflger eupluims Cedqid Camersdlenr gwemim_ean
&TEH0TS.

Find the equation of the cone with its vertices at
1,-2,3) with 1its base curve given Dby

x2 -2y 428 =4, x—y+z2="17.
1,-2,3) (pever WHmILD
x* =2y +2° =4, x—y+2=T aemn SiqeImaTenail|d

Q&rear gabLsefler sweTUT L &HTaEs.

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
QarerL Cpreul L 2 (henaTuller FLOETLITL hL SHTeTs.

DD 3 WHOHID CTETD DNFFTHE

Prove that : Vx(Vxf)=V(V-f)-V?f.

Bend : Vx(Vxf)=V(V-f)-Vf.

Or
Prove that : div[ij = g
r r
Blend : div(zj _2Z
r r
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15. (a) Evaluate I}?-dr where ]?:(x2 +y2)z7+(x2 —yz)f
C

16.

and C is the curve y =x® joining (0, 0) and (1, 1).

F=(+y)i +(x*=y*) ] wppd C  ererug (0, 0)
wHod (1,1) du ydrallsamer @amens@h y=x2
GTETD GUEETEUEDT GTenfleh jf~dr & UG Hs.

C

Or

(b) Verify Green’s theorem for the function
f =(x% + yz)f—nyf and C is the rectangle in the
xy plane bounded by y=0, y=b,x=0 and x=a.

f =(x%+ y2)5—2xyf oomid C ererugy xy sarsdled
y=0,y=b,x=0 wpmibd x=a PIu euFbYSM6T
Qamawr.  Oeaueusd  erafld  Sifarev  Csppsas

FAUTT&S.

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

Find the equation of the plane passing through (2,2,1)
and (9,3,6) and perpendicular to the plane
2x+6y—-6z=9.

(2,2,1) womib (9,3,6) dlw yetaflser aulluinse)b wHmID
2x+6y—62=9 eatn gsasIhE CFm@GssTaa b 2 66T

SETSH 6T FOGTLTL Ol SHTETS.

. F-0233




17.

18.

19.

20.

A sphere touches the plane x-2y-2z-7=0 at
(3,-1,-1) and passes through (1,1,-3). Find its
equation.

em Carerd x—2y—2z2-T=0 eem sersdenar (3, -1, —1)
erarp  yerefludled  Csrhidpgy woHod (1,1, -3)  eremr
yerefludlenr eufluing Ogwdlng erafler oiger FwemmenL
SIS,

Find the equation of the cone formed by rotating the line
2x+3y=6, z=0 about y-axis.

2x+3y=6, z=0 eeam Casrlie y-sFmsl CQummsg

spHmib Curg Sl &@b sniblilen FLETUM ML STeHs.

Find the equation of the

(a) tangent plane and

(b) normal line to the surface xyz=4 at the point
a,2,2).

1, 2, 2) ererp yemafludled xyz =4 erenm FetSHHEG

(=) Qsm@H Serbd whmib

(<) Qertsasrlh < dwuebder FoETUTL L TS,
Verify Stoke’s theorem for f =(x%- y2)2+2xyf in the
rectangular region x =0, y=a,x=a, y=>b.

x=0,y=a,x=a,y=>b GTEITM Q&eueus UGS ufled
}? = (x% - y?) [ + 2xy} -h& wCLrsev Coppsans Fhlumres.
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F-0234 Sub. Code

7TBMA2C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Second Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.

1. Define a bounded sequence.
@@ UL W ki@ alflenganw cueyuimi.
2. Give an example of a monotonic sequence.
@mCuTsE QsTLTeufanss@ @ FTeTm S(Hs.
3. State Cauchy’s second limit theorem.
sraduller @remLmb eyl Cashmsamns er(Hsis.
4. Define a cauchy sequence.
sradl cuflengenw euenywImI.

"l

5.  Test the convergence of the series T—
n

"n!

:}' ererm Ggmen epmmi@HL seenwant GCamdléseb.




6. State Cauchy’s root test.
sradlufler epod Carsamaran er(ps)s.
7. Define an alternating series with an example.
R RETOTLS QSTLEOT @(h FTETHILET eUaTWD.
8.  State Dirichlet’s test.

&G Cargamarapw 6T(pg)s.
9.  State Riemann’s theorem.
fomer Capmsans 6r(psis.
10. Define Cauchy product of two series.
@rean® Qsriiseafler srad QUmEsSMS cuapTW.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

11. (a) Prove that a sequence cannot converge to two
different limits.

R0 @unE aflas @ GecuCain euFbLSHEHSHES
RMHBEISTE eTar Hlmies.

Or

_1
n? 3’

n—>c

2 2 2
() Show that lim (M]

n—oe 2

. (124 2%+ +0%) 1 o
lim| —————— =§ s ST_(Hs.
n

9 F-0234




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

If a,=1 +l+i+ +L then  prove that
1 2! n!
2<lima, <3.
n—oo
1 1 1 . .
a,=l+—+—+..+— eaflo 2<lima, <3 ear
1 2! n! n—e
Hyeys.
Or

Prove that a sequence <an> in R is convergent iff it

is a Cauchy sequence.

R-é <an> TeT)  (PEIE  euflens  @(HEIEGEISDH S
Coameuwmer womid Cungiwrer flubsamear <ig @b
sradl cuflengwn@d erar Hlmies.

State Cauchy’s general principal of convergence and
prove it.

RmEEGsssTar  srafluflear Gurgs Camiumien
s Hpels.

Or

State and prove Raabe’s test.

griiev Cergenerenw er(pdl Hlmia|s.

Prove that any absolutely convergent series 1is
convergent.

ahs @ sl @OEEGS CsTLBL @mEEL e
Blmies.

Or

State and prove Abel’s test.
guaer Carsamarenw er(pd Hlmieys.
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15.

16.

17.

18.

19.

20.

(a) Prove that the sum of an absolutely convergent
series 1s unaltered by any rearrangement of its
terms.

o0 safl @oues dsrflar m@gorag g
o MILIL&EET MHHl SELUILIST® LIDG eTer Hlmie,s.
Or
(b) State and prove Abel’s theorem.
gudlar Cappses erwd Hlpes.

Part C (83 x10=30)

Answer any three questions.

If <an>—>a and a, #0, Vn,a #0 then prove that <i>—>l
a a

n

<an>—>a wHod  a,#0,Vn,a#0 erafled <L>—>l eTem
a a

n

Bmieys.

State and prove Cauchy’s first limit theorem.
sraduller (pse eyl Capmsams er(pd Hlmeys.
State and prove Kummer’s test.

@wwiler Gargamaranw er(pdl Hmie|s.

State and prove Leibnitz’s test.

lbafl_ev Cargenarenws er(pdl Hlmies.

State and prove Merten’s theorem.

Quir_eme Cahmsens erpd Hlmies.
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F-0235 Sub. Code

7TBMA3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2=20)

Answer all questions.

1. Define permutation groups.
cuflens IHMN GHOSNS UM
2. Show that in a group G, x*=x < x=e.
G aamn GosHd x*=x o x=e, aar Hpeys.
3. Prove that any cyclic group is abelian.
ThSEeUM(F el L &@&HpLd LIedlwiem @awm@Ld erem Hlmies.
4, State Euler’s Theorem.
uiofler Cahnsams r(PFIs.
5. Let f:G—>G' be an isomorphism. Prove that
f@™) =[f(a]™".
f:G— G g @ueLrmmé Carirgge erasfléd
fla™) =[f@]" eer fimeys.



10.

11.

Define: Isomorphism.

QITWIMl. S6TELIL|GLD.

If R is a ring such that a®=aVae R, prove that
a+a=0.

auemarwib Ré a” =aVae R, aafléo a+a=0 ear Hpeys.
Define: Subring.
QUETWIM: 2 6T eUEnaTulLD
Define: Homomorphism.
cuengum: QFwewrors Carissd.
Define: UFD
cuenywm: UFD
Section B (5 x 5=25)

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

(a) Let G be a group in which (ab)” =a™b™ for three
consecutive integers and V a,be G then prove that
G is an abelian group.

Geremug  eperm  QarLisSlumer  (PLHESEHEEGD

m

simarsg a,be Gh@b (ab)” =a™b" g 2 drer
@@ G aaflld G em Slalwer @ow ear Hlnie|s.

Or

(b) Prove that the symmetric group s, is non-abelian.

FOEET GO S3-ag  JAGwer  (FGOWHE  eTer
Boiays.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that a non-empty subset H of a group G is a
subgroup of G < a,b,c H=ab e H.

G eratp @ogder Ceupdler o U gewrd H ererug) gff
o o GeabeH=ab'eH.

Or
State and prove Lagranges Theorem.
Qevsyrepslufler Commsans er(pd Hlmieys.

If H is a subgroup of G and N is a normal
subgroup of G, then prove that H N is a subgroup
of G.

H eeamug G e ol @ob wombd N eeaug G-
Coirend 2 @ad erafles H N eranig G 2 U @b
eran flmieys.

Or

Let f:G — G'be an isomorphism. If G is cyclic,
then prove that G' is also cyclic.

f:G— G parar e Quewnrprs Carisse erars. G
ulLs Gowrs @Qmuder G'yb el Ld@Gon  erer
Hmieys.

Prove that any finite integral domain is a field.

ThS @(H (PN CTETERTIRIGIPD (1 F@TD  6T6T
Boiays.

Or

Prove that the characteristic of an integral domain
D is either O or a prime number.

Q@@ orar raisd D @er Spridwey 0 Sideg @m
LST eTesm eTemiens HlemLligea]L.
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15.

16.

17.

18.

19.

20.

(a) Prove that the field of quotients F of an integral
domain D is the smallest field containing D .

@m oar rrsd D @ear CopGsrdarseafler serd
F%@s@ D Qsreme  WssHAHlu  searb  erearLmS
Blem i &se, .
Or
(b) Let R be an integral domain. Let a and b be two
non-zero elements of R. Then a and b are
associates < a =bu when u isaunitin R.
R cérug era oimsbd eTes. a HmId b ereruian
R-er yshslwbd <idm o miliser erens. a wpmid b
@eaanCuer < a=bu, @me u eaarug R & grearg
eran Hlmieys.
Section C (3x10=30)
Answer any three questions.

Prove that

@O a"a"=a™", mnez.

1) (@)"=a™,m,nez

1O a"a"=a™", m,nez.

i) (a")"=a"",m,ne z aer Himieys.

Prove that a subgroup of cyclic group is cyclic.

Ul LS Gasdler ealdeinp 2 G UL LEGGOD @D

eTa 16mics.

State and prove fundamental theorem of Homomorphism.

g]&u_lﬁ]@mrrg)rréa Caniggaisamar gliLamL g Caspmsams er(pd
epLa.

Prove that z, is an integral domain < n is prime.
2, @b GTeWT ATHGD < N @ LUST eTehm eTar Hlmieys.

Let R be a commutative ring with identity. Prove that an
ideal M of R is maximal & R/ M is a field.

R eremug) swaflyLer ¢m uflombm euemerwd erens. R er
Eieuenemuwi M SuQu@wd  yeushHE — Csameuwmer
Curgiorer  flupseer R/ M eerug Semd @D  eTer
Bmeys.
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F-0236

Sub. Code

7TBMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023

Third Semester

Mathematics

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS

Time : 3 Hours

1. Solve :

S

(CBCS - 2017 onwards)
Maximum : 75 Marks

Section A (10 x 2=20)

Answer all the questions.
(D*-3D+2)y=0

(D*-3D+2)y=0

Write the condition for exactness.

goalwwreusn@flu Hlubsamer eT(pgIs.

Solve :

S

dz

dx _dy _

Write the general form of linear equations with variable

coefficients.

LIHUEL  GETEBIG®ETS CSTE@TL  (HLly  FLOGTLIML Lq.6
QuTgl algEUSMS 6T(LPSIS.



10.

11.

What is the condition for integrability?
Qarensuil(hsedlen HlLbsamen wmg) ?
Define: Total differential equation.
UETWIM: (PP UmEE6SHHF Fnemm(b.
Form PDE: Z =ax +by +a® + b*
PDE : siowés Z =ax + by +a® +b2.
Define: Singular solution.
auemyumn: salss Siey.
State Newton’s 2rd law.
Bl L afler @reamLreug eddenw er(pgis.
Define: Free fall.
cueyum: sl eSpss
Section B (5 x 5=25)

Answer all the questions, choosing either (a) or (b).
(a) Solve: 1+e*y+xe®y)dx + (xe* +2)dy=0

Sigg: (L+e’y+xe”y)dx +(xe” +2)dy =0

Or

(b) Solve: y=psinp+cosp

Sirdg: y=psinp+cosp

9 F-0236




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

2
Solve: xQd—Z+4xQ+2y:bx
dx dx
d’y , dy
he: x—2 +4x—=—+2y=Db
Side: x I X t2y=bx
Or

Solve: @) Dx - (D+1)y=—¢

(ii) x4+ (D-1) y=e*
&irés: @) Dx—(D+1)y=—¢

(ii) x+(D-1)y=e*
Explain variation of parameters methods.
2Aerem LIHUTE ¢perpeowl efleurl.

Or

Solve: (mz —ny)dx + (nx —Iz)dy + (ly — mx)dz =0
Sigg:  (mz —ny)dx + (nx —lz)dy + (ly —mx)dz =0

Form the partial differential equation by
2 2 _2

eliminating a,b,c from x—2+y—2+z—2:1.

a c
x* ¥ 2 . . .
?+—2+—2:16&@g)§1a,b,cgg B&f LuGdH umss

Qa(p& FLETUT(H MLDES.
Or
Find the complete and singular solution of

Z=xp+yq+p’-q°

Z=xp+yq+p°-q¢’-p& ®pw woHmbd salss Siay

SITEHT .
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15. (a) Explain retarded form of falling bodies.
i QumrpLsefler Crrhm eIp&S eugeusms afleu.

Or

(b) Write the working rule to find orthogonal trajectory.
Qeri@sg erhley euamrews smamid Gewd cdfsamer
T(PSGIS.

Section C (83x10=30)
Answer any three questions.
16. Solve: (D* +4)y=x?

Eirée: (D? +4)y = x*

17. Solve: 5 dx = zdy = Zdz 5
Y-y —x"(x-y) 2z(x"+y7)
Sise: dx dy dz

Y-y —xix-y) 2(a+y?)

2
18. Solve by variation of parameters method Z 32} +y=tanx.
X
%y
wIMUGHLL SereyHésafler papuied Sirés: T2 +y=tanx.
X

19. Solve by Charpit’s method 2xz — px? —2qxy + pg =0.
grmilev pepuied Srés: 2xz — px* —2qxy + pq =0.

20. Explain Brachistochrone problem.

SlprflevCLr&Grmen résamarenw elleaTs@s.
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F-0237 Sub. Code

7BMA4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Fourth Semester
Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all the questions.
1. Find : L(tcos3t).
srans : Ltcos3t).

1 O<t<b

2. Find: L(f(¢)) where f(t)={_1 beteob’

1 O<t<bd

SIS L(f(t)) @l f(t):{_l b<t<2b’

3. Find:L‘l( 5 J

2s*-8

srews : L 28 .
28 -8

4 Find: L' 1|,
(s-3)

SGS : L_l((s_lg)f)J’




10.

11.

Define Fourier coefficients in (0,27).

(0,27) & SuAwiT GemshsaT EIEILIDIES.

Find 'a," in the Fourier series expansion of f(x)=|x| in
—T<X<T.

— <X <TT -&» f(x)=|x| -ar Syflur Qarirm afflefled  'ay'
HTE00TS.

State Fourier integral theorem.

Sflur Qgrensuic g Capnsas Fnmis.

State the linear property of Fourier transform.

ST 2 (FLIHDSH 6T (HULGLILGTLS Famis.

Define : Z-transform.

cuTWIM : Z-2 (HLMHDLD.

Prove : Z(a"): z

zZ2—Qa

z

Bmiess : Z(a" )=

z—a
Part B (5x5=25)

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

-3t -4t
(a) Evaluate: L(%J.

-3t -4t
S9Gs - L(%}

Or
(b) Find L(sin®3t+cosh® 3t).

HTEOTS L(sin3 3t+cosh® 3t).
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

Evaluate : L {

Evaluate : L i .
(sz+bs+13)2

ofd@s : LY —S12 |,
(82+bs+13)2

T+2x —7w<x<0
Obtain a Fourier series for f(x)z{ X X

7-2x O<x<m

T+2x —-m<x<0 ) .
r—9r  O<x<r -H& ey Qgmi Qumis.
Or
Obtain the half range cosine series for f(x)=x in
(0,7).
f(x)=x v (0,7{)—6’0 Sy aiFs Csrenger Qsmi
Qumis.
Find the Fourier cosine integral of the function

—ax

e

f(x)={

gy e ™ -ar Sy fwr Qarenser Qgransuilled Srams.
Or
Find F, (56’2" +29’5x).

snews F, (567236 +2e7" )

Prove : Z [LJ:zlog(LJ.
n+1l z—-1

Blmie|s: Z(%}zzlog(iJ .

3 F-0237




16.

17.

18.

19.

20.

(b) State and prove the first shifting property of
Z-transform.

Z-2 morppsHlen  (psd CUwTEFHL  uaTeus gl
Hoeys.
Part C (3 x10=30)

Answer any three questions.

(cos 2t —cos Stj
t

Find (a) L (b) Lltesint).

SIS (<) L[Mj (<) L(te_t sinzt).

Using Laplace transform solve y"+y=ze'; y(0)=1;
¥'(0)=2.

@MIETEY 2 (HLTHDSMSLI LTRSS Sidbs

y'+y=ze'; y(0)=1; y'(0)=2.

Find the half range sine series for f (x)=x(rr—x) n (0, 7).

3
Deduce that lg—%+i3—....=”—.
1° 3 5 32
0, 7) e f(x):x(ﬂ—x)—rj)@ Sy eiFs g Qs mLi
FHTETS ——i+i— —”—3 GTETE LD &
S EIPT R e Qb S(maell.

State and prove Parseval’s identity.

umiéleueven Fwaflenws smm Hlnie|s.

Solve using Z-transform :
y(n+2)-3y(n+1)+2y(n)=2",y(0)=0, y(1)=0.
Z-2 HorHpSasts LwLaTUHSHS Siss :
y(n+2)-3y(n+1)+2y(n)=2",y(0)=0, y(1)=0.
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F-0238 Sub. Code

7TBMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define a Vector space.

@ Sanswen (QeusLim) Geuetlanw euanrwim.

2. Define a linear transformation.

e Crflue 2 (pHuorHnsSams eueTuIm.
3. Prove that : dimV =rankT + nullityT .

Amieys : dimV = rank T + nullity T

4, Define a minimal generating set.

@@ BFAD 2 (FeUTESEE SETSMS U TWIDI.
5. Prove that : <0(u+ﬂv, w> = a<u, w>+ﬂ<v, w>.
Hlmeys : ((Zu+ﬂv, w> = a(u, w>+,3<v, w> )

6. Define an orthonormal set.

@@ QMo @ CFh@GSs SaTSamE eUanTwm).



10.

11.

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

A ereugl @ 57 il erafled A-AT T iFFFér ojeanfl
orer Blmieys.

Define the coefficient matrix.

Qs <amflepw cuenywim.

1 2
Find the characteristic polynomial of A = (3 4}.

1 2
A=[3 4}—6?)‘[ Apufwey uonis  Careneuamws

&IOS

Find the matrix of the bilinear form f(x, y) =x;y, — X5,
with respect to the standard basis in V,(R).

V4(R) -éd QULPESLOMET Sl GSHETSMSL QuTmSs)

f(x, y) =2y, —%,5 eerm @cpordl Cpllued enoider
Sten s &Teirs.

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

(a) Let V be a vector space over a field F . Prove that a
non-empty subset W of V 1is a subspace of V iff
u,veW and a, fe F > au+pfve W.

V eaeaugl F eatn @ HosHar G o 6rer em
Sevgwer GQeuefllwum@bd. @ CeupepuHn 2 eTseamTd
W, V-ar gwm odaCeasilurausnEs Csemeiwmer
LHMILD Gurgiorerg) u,ve W HMILD
o, fe F=oau+pveW aar flmeys.

Or

9 F-0238




12.

13.

(b)

(a)

(b)

(a)

(b)

Let V be a vector space over a field F and
S, T <V, then prove that L(SuT)=L(S)+L(T).
V eaeaug F eamn @@ YosHar G 2 6rer em
Sengwier Qeuarfl WHmID S, TcV erafléd
L(SuT)=L(S)+L(T) ear fimeys.
Prove that any subset of a linearly independent set
is linearly independent.
ewm Colluorer srrudn sensdear B @b
o arsant(pd Crilwed Fmiuhmg eren Hlmieys.

Or

Prove that any vector space of dimension n over a
field F' 1is isomorphic to V, (F).

F eranp yegsHer Ced 2 erer n uflorewsens 2 anlwl
a5 @ SHeswar  GQeueflyd  V,(F)-mh@ g0
@Uyewrerg erer blnie|s.

Find the linear transformation 7 :V,(R)— V,(R)

1 21
determined by the matrix | 0 1 1| with respect
-1 3 4

to the standard basis {e;, e,, e;}.

{e), €5, e5) cratn Qepsr Sigliewledwls Qurmss)
1 21
0 1 1 eretry  ewilwund  Srorelssiiu@ib
-1 3 4
T:Vy(R) = Vy(R) eremp  Gpflue o (mwmhnsanss
SIS

Or

State and prove Schwartz’s inequality.

eveurmiev Fwaiearenanl er(pdl Hlmie|s.

3 F-0238




14. (a)
(b)
15. (a)

Compute the inverse of the
2 -1 1]
A=|-15 6 -5].
5 -2 2
2 -1 1]
A=|-15 6 -5 eTeTm  <jewludlerr
5 -2 2
STES (h&.
Or

Find the rank of the following matrix
4 2 1 3
A=|6 3 4 T]|.
2 1 0 7
Qetreu(mLd anfludler Sy eraim SmreTs.

4 21 3
A=|6 3 4 7
2107

matrix

Criromm

Verify Cayley Hamilton’s theorem for the following

matrix

= 3

emeumd  anflsE Cswed anmbldL e

FRlum.
wy
4 3

Or

Gahmses

F-0238




16.

17.

18.

(b) Reduce the Quadratic form
X7+ 4x, X, + 4x,%5 + 4x5 +16x,%, +4x5 to the diagonal

form.

X7+ 4x, X, + 4%, + 4x5 +16x,%4 +4x5 eTeTm
@ (UGG eUSMS PN L aulg eSS D@ F(HSEHS.

Part C (3x10=30)

Answer any three questions.

State and prove the fundamental theorem of
homomorphism.

Qewewrnrs Csrigsedler gliumL g Cohmsans erwps
Hmeys.

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 eaemmug F eempm Leosdler Cd o6mer @ (plgem
uflorargeans 2 el w Havgwer Gouefl. A womb B ereruier
V -ér 2 em@euafsarmgib.

dim(A + B) =dim A +dim B-dim(A N B) eren Blmie|s.

Apply Gram-Schmidt process to construct an orthonormal
basis for V,(R) with the standard inner product for the

basis {v, Uy, U3} where v, =(1,0,1), v, =(1,3,1),
vy =(3,2,1).

Sgmbd eyl QEiiapeperwits uweTUBSS (v, Uy, Ug) erem
Vi(R) -er  @igssansdn@ Slglual 2 amhuUmssamed

Quipssl @G Gpdlo 0@ CsuEss lgssasns
2 (haumésa b, @m@ v, =(1,0,1), v, =(1,3,1), v3 =(3,2,1).

. F-0238




19.

20.

Show that the following equations are consistent and
solve them.

x—4y—-3z=-16

4x—-y+6z=16
2x+Ty+12z =48
5x—-5y+3z=0

Yemau(pd  FETUTHSET @Qenga|eTarar eTardssTL (e LHMILD
SisDT Eiés.

x—-4y-3z=-16

4x—-y+6z=16
2x+Ty+12z =48
5x—-5y+3z=0

Find the eigen values and eigen vectors of the following
matrix

2 -2 2
A=/1 1 1
1 3 -1

Gemeu@md  awfllE@E — @ger  wHlyser  wOmID  @Eer
CeuGLTEMETd SHTeiTs.

2 -2 2
A=/1 1 1
1 3 -1

5 F-0238




F-0239 Sub. Code

7TBMA5C1

B.Sc DEGREE EXAMINATION, NOVEMBER 2023
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Define a countable set and give an example.
Qm oanamil$555 SaTSMS UMTWM  WLHMID 6
ThS55TL_(H CaT(.

2. What is an open ball?
Hobs LB GTETDITE) 6TETET ?

3. Define: Interior of a set.
UTWMI : (1 SETSSH6T SLD.

4. What is a dense set?
DL TSSLITET SETLD TETHTED GTETET ?

5. Define: continuity.
cuenguml @ Qamir&s.

6. Give an example of a uniformly continuous function.
&rman QzrLiéd emiln@ @@ aTOSHEST_(H QsTH.

7. Define a connected set.
QR QMETHS SEMSENS CUEMTUIMI.



10.

11.

12.

Give an example to show that a subspace of a connected
metric space need not be connected.
® @Qevenbg wrliy Geuaflufen 26t Gouefl @amenbssns
é\@é;a; Cauarigudlevaned erarrds &ML @M I(HSHSST(H
(.

Define: Compact metric space.
cuenTuml : s&FSsrer wriiy Cleuer.

What is sequentially compact?
Qi s&dlgwrear wrli Qeafl eremmmed eremer 2

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

(a) State and Prove Minkowski’s inequality.
Wer Casarevdluiien gwaiereanwen gl blmie|s.

Or

(b) Prove that in any metric space the intersection of a
finite number of open sets is open.

aps @@ wriy  Gaellgd oprem  Hobs
sanhigeiler Cell (M SHnbsg erar Hlmieys.

(a) Let M be a metric space and M, a subspace of M.

If A < M,, then prove that A, is open in M, iff
there exists an open set A in M such that
A =ANM,.
M em wriy Geuefl whmid M, ererug M er o et
Qeuefl erems. A, c M, eafleo A, ey M, -e
Aobssrs @mUiugsnE Csameuwner wHmID GuTgwmer
Bupsewer A =AM, a@bwry @6 Snbhs searb
Ag M Qupdmé@h earusn@Gh erar Hlnies.

Or

(b) Prove that C with usual metric is complete.
aupssorer wriber &p C  pupevbwnerg e
Hmiays.

9 F-0239




13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that the metric spaces (0,1) and (0,~) with
usual metrics are homeomorphic.

aupssorer  wriysefler &p  (0,1) woHmd  (0,00)
aulqGleumLiL|en oW marenel eTem Hlmie,s.

Or
Prove that the function f:(0,1]) > R defined by

1. . .
f(x) =— is not uniformly continuous.
X

f(ac):l orar euepywumGsLiLt L gmiy  f:(01) - R

x
Eyner QgrLréflude erear Hlmies.

IfA 1s a connected subset of a metric space M, prove
that A is connected.
A eetug e wriy Gesell M-ér g Qamanhs
o I gaurld erefled, A -1b @levemrhgg erem Hlmie|s.

Or
State and prove intermediate value theorem.

GeoLflow iy Cappsms sl Hnels.

Prove that any compact subset of a metric space is
bounded.

@@ wriy Cdeuafluder erbg @ s&8lgmear o I sarpld
ubLenL g erar Hlmies.

Or

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

em s&8lgorar  wriy  GQeseflufler  QsrLrgfHuimer
ibud s&Slsrerg erar Hlmies.

Part C (3x10=30)

Answer any three questions.

Prove that R is uncountable.
R cramenfll_sgs5506 eram Hlmie,s.

3 F-0239




17.

18.

19.

20.

State and Prove Cantor intersection theorem.
Caanrit Deu_ (0 Capmsans sl Hlmies.

(a) Prove that fis continuous < inverse image of every
open set is open.

(b) If (M1, di) and (M:, d2) are two metric spaces then
prove that f:M, > M, 1is continuous <&

f(A) c f(A) for all Ac M,.

(@) Blpeys : [ Oerirsdlunerg < galeunm SHpbs
sansslen [yd Gbub Snhss).

(<) (M1, di) wpmid (Mz, d2) @@ wriiy CQeuefliger erafled
fmejs. f: M, - M, Qgr_rsflurang < adg
Ac M pe f(A)cfA).

Prove that a subspace of R is connected iff it is an
interval.

R & g 2 ar@eiall @enenibdlmriugnE Csemeuwmen wHmibd
Curmgiorer Blupsmer <ig Qe Geueallurg @ @EsSSOMEGD
eTa 16l micys.

In any metric space M, Prove that the following
statements are equivalent.

(a) M 1s compact
(b) Any infinite subset of M has a limit point
(c) M is sequentially compact

(d) M s totally bounded and complete.

aps  @w wriy  Qeefl M Speumd  smphmiser

FLOTRTLDTETENE 6TEu [6lMI6 8.

(@) M s&flsoreng)

() Men aps @@ WPyadp 2 L S@EANGL @6 TO@aL
Lerefl 2 edor(ph)

@) M Qsriy s&flgwrang

() M @ eurbyeLwgl WHmID (LP(LHEnLOWITES).
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F-0240 Sub. Code

7TBMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Fifth Semester
Mathematics
STATISTICS -1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.
1. Define Weighted mean.
Blepeudll L grreflenws euenyuim.
2. Find the range for the following values.
20, 22, 217, 30, 40, 48, 45, 32, 31, 35
Aereu(pd LI Gelen aiss Erams.
20, 22, 217, 30, 40, 48, 45, 32, 31, 35
3. Define u .
M -85 euanwi).
4, Write the formula for Bowley’s coefficient of skewness.
Quereluilenr Cari L& Capssrar GSHTsams T(pgis.
5. Define Correlation.

QLU (hmenel cueruiml.



10.

11.

What is the angle between the two regression lines?

@rean® Gsriryl Cunsgs Car@seEnsE @l ulore

Camentid erees ?
Prove that: E=(1-V)".

Hlmie|s : E=1-V)'.

If (A)=(e)=(B)=(B)= %, then prove that (48)=(aB).

N
(4)= (@)= (B)=(p)==- aaflo, (45)=(aB) erer fipiays.
Define Geometric mean Index number.
Qumssd grmef @Ml O araneant cuanywim.

Write the components of a time series.

srebarT Cgm_fer smmsamer 6r(ps)s.
Part B (5 x 5=25)
Answer all the questions, choosing either (a) or (b).

(a) Find the Geometric Mean and Harmonic Mean of
the following distribution.

x: 1 2 3 4 5

y: 2 4 3 2 1

Gemeumd LTeuadler Cumssd sgmefl wOHmD Geanss
el Srers.

9 F-0240




(b) Find the standard deviation for the following data.

x: 10 9 8 7 6 5 4 3 2 1

y: 1 5 11 15 12 7 3 3 0 1
Gemeu(mLd elleunmbis@Ehdh@ Sl aNe&sd Smes.

x: 10 9 8 7 6 5 4 3 2 1
y: 1 &5 11 15 12 7 3 3 0 1

12. (a) Calculate the Karl Pearson’s coefficient of skewness.

WagesinRs.: 10 11 12 13 14 15

Frequency : 2 4 10 8 5 1

asrre Wwirsaler CamlL g Ga(panel Hamss(Hs.

serlwild . 10 11 12 13 14 15
169606l U 6T : 2 4 10 8 5 1
Or

(b) Fit a straight line to the following data.

X 0 1 2 3 4

y: 21 35 54 7.3 82

Gereumid elleurmisens@ CrTCsmH ©ummss)s.
x: O 1 2 3 4
y: 21 35 54 7.3 82

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

x: 10 12 18 24 23 27
13 18 12 25 30 10

3 F-0240




e pid eNleurmhisEns@ @l -Hne|s CEL sraTs.

x: 10 12 18 24 23 27
13 18 12 25 30 10

Or

(b) Find the rank correlation coefficient between the
height and weight of 6 soldiers in Indian Army.

Height : 165 167 166 170 169 172

Weight : 61 60 635 63 615 64

@i @rremeisder 6 Alumisefler o Wb WHMILD
e i@ @eLuwlleorar 7 @l Hne|s Cap smears.

o Wiyl : 165 167 166 170 169 172
GTemL 61 60 635 63 615 64

14. (a) If U, =246; Uy, =202;Uy, =118; Uy, =40 then
find U, .
U,; =246; Uy, =202; Uy, =118 ; Uy, =40  erafled

U, -8 srcins.

Or
(b) Find U, for the following data and hence find U, .

X 0 1 2 5

U 2 3 12 147

X

Gemeumd elleurms@End@ U, -8 srams wHnibd g6
epd U, -3 srams.

X 0 1 2 5

U 2 3 12 147

X

4 F-0240




15. (a) Find the cost of living index for the following data.

Items Price Weight
1991 1992
Food 700 850 40
Clothing 300 280 15
Rent 200 225 7
Fuel 70 82 5
Medicine 100 135 9
Education 500 550 12
Entertainment 100 90 10
Misc. 475 425 23
Yereupid oS EhsE UTREMSSSTE &MU Gl et
SHITEOTS.
QuITHL_&eT aNenev GTEL
1991 1992
2 GTe 700 850 40
2B 300 280 15
UTLen& 200 225 7
erflQummer 70 82 5
OGB5SI 100 135 9
&eef] 500 550 12
AursiGurss 100 90 10
sy Qswayser 475 425 23
Or

. F-0240




CeueuCGoum Li(Heumkisefled

(b) Compute the seasonal indices for the following data
by simple average method.

Season 1990 1991 1992 1993 1994
Summer 68 70 68 65 60

Monsoon 60 58 63 56 55

Autumn 61 56 68 56 55

Prices in different
season

Winter 63 60 67 55 58

Gemeumd  efleurmbis@End@ eratlwu  gymaml  (pepmLilllg
L@meu & GOHUhsmers saumsd (hs.

(U@eud) smewd 1990 1991 1992 1993 1994

GarenL_ smevLDd 68 70 68 65 60
g Li(heu e ST g 58 63 56 55
&
B Qeeudi stew 61 56 68 56 55
@eliT smad 63 60 67 55 58
Part C (3x10=30)

Answer any three questions.

Find the Mean, Median and Mode of the following
frequency distribution.

Class Frequency Class Frequency

20-24 3 40 — 44 12
25-29 5 45 —-59 6
30 — 34 10 50 — 54 3
35 -39 20 55 - 59 1

6 F-0240




17.

18.

Gemeu(mld eneleuam LiTeuasa@ srmafl, @enLflened whmib
W& STenTs.

UGl  @obeuar U@L el

20-24 3 40 - 44 12
25-29 5 45 -59 6
30 — 34 10 50 — 54 3
35 -39 20 55 - 59 1

Fit the curve y =bx“ to the following data.

X 1 2 3 4 5 6
y: 1200 900 600 200 110 50
Gesreumd  efeurisEnd@ y=bx" eearn euameTeUMrEW
QuT(HSSs.
X 1 2 3 4 5 6
y: 1200 900 600 200 110 50
The two variables x and y have the regression lines
3x+2y-26=0 and 6x+y—-31=0.
Find :
(a) the mean values of x and y
(b) the correlation coefficient between x and y
(¢) the variance of y if the variance of x is 25.

X womd Yy ererp @ wrhlser 3x+2y—-26=0 wHmID
6x+y-31=0 eearm GOsriy Curs@s Carhamers
Q& et (HeTere.

(SH) X LHOID y-HaTear Frrad L ser
(<)) xwHmb y-HE& @ wleorer el Hnes C&Lp

(@) x -er ugeubHUly 25 erafled y-er LFeUHULG GeuhHenmd
GITEHTS.
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19. If N=1200; (ABC)=600; (axpfy)=50; (y)=270;
(AB)=36; (By)=204; (A)-(a)=192; (B)-(8)=620.
Find the remaining ultimate class frequencies.

N=1200; (ABC)=600; (aBy)=50; (7)=270;
(Ap)=386; (By)=204; (A)-(a)=192; (B)-(B)=620
crafléd W perer eu@LiL] SiamebleLeTaamend &rams.

20. Calculate :

(a) Laspeyre’s
(b) Bowley’s
(c) Paasche’s
(d) Fishers index number for the following data.
Commodities Base Year 1990 Current Year 1992
Price Quantity Price Quantity
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
Getreumid 66 rTaissehs s,
(=) eomavlQuirr
(<) Guered
(@) umevdl
(/) ever @O QL ersames srams.
QumpLser g LienL. ,er(h BL LI etor(h 1992
1990
alene S{6ETR lemev S{6TE
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-0241 Sub. Code

7TBMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Fifth Semester
Mathematics
OPERATIONS RESEARCH — 1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. What is meant by linear programming?
@MUy QL LD eremmmed ererer ?

2. Define Basic solution.

gLt Sreflenar euanrwim.

3. Define primal problem.
(PSET®ID HE@TEHES Gl TUim)].

4. Find the dual of the following problem.
Minimize Z = 4x, + 6x, + 18x,
Subject to  x;, + 3x, > 3

Xy +2%5 25
X1, X9, Xq 20
eiTeu(HLD SanTdSl6 @)(HLOWD &TeHTs.
B&fldsnée Z = 4x, + 6x, +18x,
Subject to  x, +3x, > 3
Xy +2x5 25

Xy, X9, X5 20



10.

11.

Define loops in transportation problem.

Curs@eursdgl samsdlc Garent eTeTLemS UaTLIDI.

State the necessary and sufficient condition for the
existence of a feasible solution in Transportation
problem.

Cursgeursg sansddE Qasbs Sieay G @BLUILISHSTET
seeuwmargilb wHnd  Curgwrergiwrear  blubsemearenwid
ENOES

Write the mathematical formulation of an assignment
problem.

@568 sanssler safls Samwlifeamarn er(pgis.
What is an unbalanced assignment problem?
FOATHD RFIGEED HETEE GTGTDHITE) GTEHTEN ?
Define sequencing problem.
auflensliLh$8I50 Sadhdlaner euenFuim.
Define total elapsed time.
Qwrss sLbg CHrb euenyum.
Part B (5x5=25)

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

(a) Explain the advantages of models in O.R.

O.R. & 2 crer wrdlfsefien Lwersamer alleuil.

Or
(b) Solve graphically
Maximize Z = 6x; + x,
Subject to 2x, + x, > 3
X —%; 20

X,%9 20

9 F-0241




12.

(a)

(b)

cueguL (pepuld Siés
BuQuilgnée Z = 6x, + x,
ST 2x, +x, >3

X —%; 20

X,%9 20

Solve the following problem using Big M method.

Maximize Z = 3x; + 2x,

Subject to  2x, +x, < 2
3x, +4x, 212
X, X5 20
Gemeumd  sawsdlener Quflu M penmenwiL
Lwetu(SH Sids.
Bu@uisnée Z = 3x, + 2x,
ST 2x, +x, <2
3x; +4x, 212

X, X9 20

Or

Use dual simplex method to solve the following
LPP.

Minimize Z = 3x; + x,

Subject to  x, +x, >1
2x, +3xy 2 2
X,%5 20

Gemeupd L.P.P - @meow werwps pevpullenet
vwetu(SH Sirds.
B&fNsns@ Z = 3x; + X,
ST x, +x, 21

2x, +3xy 2 2

X,,%e 20

3 F-0241




13. (a) Solve by North-West corner method.
D E F G  Available

Al 11 13 17 14 250
Bl 16 18 14 10 300
Cl 21 24 13 10 400
Requirement 200 225 275 250
L Ch@ epaed paplilly Siés.
D E F G 8ouy
Al 11 13 17 14 | 250
B| 16 18 14 10 | 300
Cl 21 24 13 10 | 400
Gsmeu 200 225 275 250

Or

(b) Solve by least cost method.
1 2 3 4 Availability

1120 22 17 4 120
2124 37 9 7 70
3132 37 20 15 50

Requirement 60 40 30 110
B&flm Qeave wpepliLly Sids.
1 2 3 4 8ouy
1120 22 17 4 120
2124 37 9 7 70
3132 37 20 15 50
Gsowas 60 40 30 110

4 F-0241




14.

15.

(a) Explain Hungarian method of solving an
assignment problem.

anmCaflwer wepuled &S, H savsdamar $ideEn
peperw eleau.
Or

(b) Solve the assignment problem.

A B C D
10 25 15 20
15 30 5 15
35 20 12 24
17 25 24 20

=W N

R816EL_(h savsHaer Siss.

A B C D
10 25 15 20
15 30 5 15
35 20 12 24
17 25 24 20

N R

(a) Explain the sequencing problem for ‘n’ jobs on
2 machines.

‘n’ Cauamasdr 2 @Quipdly auflevsiLOsgs5L Sarsdaer

Sleul.
Or
(b) Solve the sequencing problem.
Jobs : J1 Jo Jz Ji Js5 s

MachineA: 1 3 8 5 6 3
MachineB: 5 6 3 2 2 10
auflensliL(hsgse0 sanddamen $iés.
Caweser: J1 J2 Js Ji Js5 s
apdybA: 1 3 8 5 6 3
ey B: 5 6 3 2 2 10

. F-0241




16.

17.

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

Solve by simplex method.
Maximize Z = 3x; + 2x,
Subject to x, + x, < 4

X — X9 S 2

Xy, X9 20
saflll Lerps (papuied Siss
Bu@uisrée Z = 3x, + 2%,
ST x, +x, <4
X, — Xy <2
Xy, X9 20
Using two-phase simplex method solve
Maximize Z = bx; — 4x, + 3x,
Subject to  2x; + x, — 6x5 = 20
6x, + bx, +10x, < 76
8x, — 3x, + 6x5 < 50
Xy, %Xy, X3 =0
@ Uy safll uaTps Wepawll LweaTLhdd Siés.
BuQuiignée Z = bx; — 4x, + 3x,
ST  2x, +x, —6x5 =20
6x, + 5x, +10x, < 76

8x, — 3x, + 6x5 < 50

X1, Xq, X3 =20

5 F-0241




18. Find the optimum

transportation problem.

1 2
1
2

3

21 16
17 18
32 27

Requirement 6 10

solution

3
25
14
18
12

to the following

4 Availability
11
13

19

13
23
41
15

Wereupd CUTEGTEE sasHH@ 2 sbs Sie| STems.

1 2
1
2

3
Caanau

21
17

32
6

19.
E F

26
28
19
26

Q w »

i

3
25
14
18
12

G
17
14
18
24

4 8ouy
13
23
41

11
13
19
15

Solve the following assignment problem.

H
11
26
15
1

Aereu(pd @GS samsdlanar Sidks.
E F G H

18 26
13 28
38 19

A
B
C
D\19 26

17
14
18
24

11
26
15
1

F-0241




20.

Solve the following sequencing problem and find idle

times.
Job

1
Machine A 8
Machine B 5
Machine C 4

2
10
6
9

3
6
2

8

W I

6

5
11
4
5

Wereupd euflasliu(psgsd samsdamar Sisg CeumawbHy

Crrhisamens &rams.

Cauamev 1
ahdyb A 8
apdgb B 5
apdyd C 4

2
10
6
9

o N O W

A W 3 -~

5
11

4
5
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F-0242 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Fifth Semester
Mathematics
Elective - GRAPH THEORY

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define the complement graph.
Byt Casm(hmeney euenyuimi.
What is a Ramsey number r(m,n)?
grbCe erair r(m,n) eremmmed eTaan ?

Define a Connected Graph.

@ameanbs Cam_(H\(Hameu euanTwm.

Give an example of a graph which is Euler but not
Hamilton.

QT yarmedd  apmbildLer @  eTenmm 6
Caml @ (meme TOSHIEHTLLTS H(Hb.

Define a Tree.

OTLD eUenTuimi.



What is the number of perfect matching in K, ,?

K, ., -e Gsceflu Qurmssnsafler cranaisms erdsaman?
What is a four colour problem?

IBITGIT(S) GLGHTENT ST G, GTEITMITE) 6T6HTEH ?

Define a Planar Graph.

ser CHM_(H\(HeneU euenFuIml.

Define a Digraph.

HengsGam_(H(Heve cuenrLm.

Define a chromatic polynomial.

GUERTET LIL@IMILILITENGT GUEn Ul
Part B (5 x5 =25)
Answer all questions, choosing either (a) or (b).

(a) Prove:a+pf=p.

flneys : a+pB=p.

Or

(®) Prove: o' +B' =p.

fopeys : o' +4 =p.

(a) Explain Fleury’s algorithm.
Ligrfluer Cewdpaman edlerd@s.
Or
(b) Prove that the closure of G is well defined.
G -6 QLI BeTE UTUMISSLILIL LG eTa Hlnie|s.
9 F-0242




13.

14.

15.

16.

(a) Explain marriage problem.

S semsams aNlerd@s.
Or
(b) If G is acyclicand p=qg+1, prove that G is a tree.
G ereug sHmiseTHDG WLOHMD p=g+1 eaflld G
@@ WD eTer Hlmie|s.
(a) Provethat K; and K;; are non-planar.
K5 wpmib Ky 3 5e16CHT_(H\(HESET e eTam Hlmie|s.
Or
(b) Prove: y(G)<+1 max §(G’).
Aoieis : ¥(G)<+1 max §(G”).

() Prove that A*-342+31% is not a Chromatic
polynomial for any graph.

A =38F +3F oem a5 @m CoT(OmeysELD
QUGERTERT LIGOQIMILILITGT 66 6rem Hlmies.

Or

(b) Prove that every tournament has a Hamiltonian
path.

ahs @@ CUMiiy&s@h anmblidLer LTams 2 6mh erer
CT(LDGIS.

Part C (3x10=30)

Answer any three questions.

Prove, with wusual notations, |_(G):|_(§) and

s<29 <,
P

aupssorar  GHuihsaierig |_(G)=|_(5) HDID
5S2—qSA eram 15lmieys.
p

3 F-0242




17.

18.

19.

20.

State and prove Dirac’s theorem.

g yrédler Cappses bl Hlmeys.

Prove that every tree has a centre with one point or two
adjacent points.

geablan  wrsAQD  @h@p  Ldell  dog  Grank
SjarepoLiLeTatisamer GETem_ epouid @(mEEGWh erar Hlmie|s.
State and prove the Euler’s theorem on planar graphs.
Sa5CaTL_(H(HEsEhssTar LT CaHnsams smml Hlinie|s.
Prove that a weak digraph D is Eulerian < every point
of D has equal indegree and outdegree.

em plbs Csrih@m D gueor Csrihi@p < D-uler
ealbeun(p Letalls@h 26Ul whmib GeuelliLig &wer erer
Blpiays.
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F-0244 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Fifth Semester
Mathematics
Elective : NUMERICAL ANALYSIS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define transcendental equation.

ell@grélw FeTUIT L cueTWLIDI.

Write down the formula for False position method.
YepBlow wpamn GSEIsms o1(hgs.

Define shift operator E .

Quuirssl Qewed E -8 cuenywm.

Prove that : u= (E’l/2 + E”“Q)

1

2
1 ]

Boiays - p= (" + E7"2)

Write down the Newton’s backward interpolation formula
to find the derivative.

auanssCseillhasrar Hlu,l L alear WearCearmé@d Coumum(H
&SETEDS TP



10.

11.

Write Simpson’s 1/3 rule.
Sibger 1/3 eldlenws er(pgis.

Write the difference between Gauss elimination and
Gauss Jordan method.

&rev Hése whmid srev ComiLmer pansEGh Qe ulamer
Caumum’enL_ er(Lpgis.

Write the condition for convergence of Gauss Seidel
method.
&6V L6 (PO G(HEIGEUSDETET BlUbSMETEn L 6T(LHSI5%.
Write down Euler’s modified formula.
gueiler Snpsdu Gsdrses awsls.
Write Runge-Kutta second order formula.
ThGs- &L G @ramLmbd euflens &SHrs5ams er(ps)s.
Part B (5 x5 =25)

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

(@) Find a root of the equation x*+x®>-1=0 by
iteration method.

om  Qswes pepritg  x° +x*-1=0 e
FLOGTLITL g 60T (PSS &ITEHTS.
Or

(b) Find a root of the equation xsinx+cosx =0 by
Newton-Raphson method.

xsinx+cosx =0  eremm  FLTUTL g6  FPLOSMS
Bl L6 priiger (penmliLily. STeis.
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12. (a) Prove that:
2 2
e’ (uo + xAu, +x2—'A2u0 + J = Uy + UK + Uy %+

Bmiels
2 2

x x
e’ [uo + xAu, +§A2u0 + j = Uy + UX + Uy ?+

Or

(b) Using Lagrange’s interpolation formula, find the
form of the function y(x) from the following table.

x 0 1 3 4
y —12 0 12 24
Qeasyrers) @anLFosmasd @&GdSHrsans LwWeTLHSS,

Geeumd i Leuemamuielmhg, y(x) erern gmienr
QUGS &TEHTS.

x O 1 3 4
y —12 0 12 24

1
13. (a) Evaluate I = _[ sin zx dx using cubic spline method.
0

1

I=J-sinmcdx -8 (PULG  GUEHLIGET  (LpEnmLiLily

0
LA H\S.
Or

1
(b) Evaluate «'-1

0

dx

by Trapezoidal rule.
+x

1

J'lcj_x - g rdemiLe 648 epad wHGHS.
x

0

3 F-0244




14.

15.

(a)

(b)

(a)

(b)

Solve the following system by Gauss dJordan
method.

2x +y+2z =10
3x +2y+3z =18
x+4y+9z =16
srey  Geomrmer  pepplililg  GeTelpd  SenlienL
SirdseyLb.
2x+y+2z =10
3x+2y+3z =18
x+4y+9z =16
Or

Solve the following system by Jacobi method.

10x; —2xy —x5 —x, =3

-2x, +10xy — x4 —x, =15

-x, — Xy +10x43 —2x, =27

- X, — %Xy —2x4 +10x, = -9

sCamal wepriLlg eTeumh el Siéssea.
10x, —2xy — x5 —x, =3

-2x, +10x, — x5 —x, =15

- %, —xy +10x5 — 2x, = 27

-Xx, — Xy —2x5 +10x, = -9

y=x-y> and y(0)=1, compute y(0.1) using
Taylor’s series method.
y=x-y" owpgw  y0)=1, QLuer Qsmi
wpempufed y(0.1) -6t LI sTeTs.

Or
Solve the equation y'= x + y*, y(0) =1 by Picard’s
method.

y=x+3y, y0)=1 eerm swerum’ el 19&s g6
peopliLly Siés.
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Part C (3x10=30)

Answer any three questions.

16. Find a positive root of the equation xe® =1 which lies

between 0 and 1 by Bisection method.

xe' =1-ar Wens epsns 0 wombd 1-&§ Qe uld
@aeL i wpeperw LweTU(BSS Srems.

17. The table below gives the values of tanx for
0.10 £ x £0.30.
X 0.10 0.15 0.20 0.25 0.30

y=tanx 0.1003 0.1511 0.2027 0.2553 0.3093

Find

(a) tan 0.12

(b) tan0.26

(c) tan 0.50

&G Qar@ésriul_(Hérer S L_euanamruled
0.10 £ x £0.30 -6 tanx -er wHii CAsrhHissLiLL(HeTers).
X 0.10 0.15 0.20 0.25 0.30

y=tanx 0.1003 0.1511 0.2027 0.2553 0.3093
SIS

(=) tan 0.12

(<) tan0.26

(@) tan 0.50
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18.

19.

20.

2
From the following data, find dy and d_32/ at x =1.2
dx dx
and x = 2.2.
. . . . . . dy
Gemeupd edleugms@Epd@ * = 1.2 bHmbd x = 2.2-6 Ir
d%y

LOHMID ——5 - & SHTEHTS.

Solve the following equations by factorization method.

2x+3y+z=9
x+2y+32=6
3x+y+2z2=28
Getreu(pd FLETUT(HSMET LG (panpuiled Siés.
2 +3y+2z=9
x+2y+32=6
3x+y+2z=8

If % =y—x, y(0) =2 compute y(0.1) and y(0.2) using
x
Runge-Kutta fourth order formula.
% =y-x, y0)=2 eallé®, rCs-@GLLr BreTaTDd
x

Gsdrsms Lwau®sd ¥(0.1) wopmbd ¥(0.2) x saTsdHs.
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F-0246 Sub. Code

7BMA6C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
Sixth Semester
Mathematics
MECHANICS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all questions.
1. Find the magnitude and direction of resultant of two
equal forces at an angle «.
Carenrd o —efléd o cter @ gFwwrar elegsaflar ellanaray
Menss@ Sens LHMID 6Te| SMETS.
2. Define the moment of a force.
cllenguler HmLiLSHnener cuenum.
3. Define the co-efficient of friction.
2 predlen GEpanel euaFuIm.
4, Write the intrinsic equation of catenary.
FBISl LSS e 2 GTeTTiHS FLOEGTUML L 6T(LHSI.
5.  Define the angle of projection.
aMGummeier Caramdans cuaprwm.
6. Define the time of flight.
upsHedlen GCHID cuenLImI.
7. What is a direct impact?
Crrg. Comge eremmmed ereime ?
8. State the principle of conservation of momentum.
o Bgsder sl Hle QaTeTansan gnmi.



10.

11.

12.

13.

Write the equation of motion in polar co-ordination.

Fl(Hed Sms samsailey QuIssSSen FOGTUTL L 6T(LPF.

Write the polar equation of equiangular spiral.

gwCaran smeflufler gimeu FwETLT ML 6T(HS).

Part B (5x5=25)

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

(a)

(b)

(a)

(b)

(a)

(b)

State and prove the perpendicular of triangle of
force.

denssatien  p&Caramsgisarar  OQsm@sms  dam
Boiays.

Or

Find the condition for three forces to be in
equilibrium.

gbleneouded epem ellensser @mEs HlLBSMET &TeiTs.
Find the radius of curvature at any point on the
catenary.

srufldwgder WBgeter  gCsaud @ yeralsg
eSlemeumyLd &Tesrss.

Or

State the lawn of friction.

o gmiiellen ellglsamar sam.

Find the greatest height attained by a projectile.
TMCEUTHET DL Wb HHFULF 2 WD STEHTs.
Or

Find the horizontal range of projectile.

ardG@ummefer flevLol L eiFs srams.
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14.

15.

16.

17.

18.

(a)

(b)

(a)

(b)

Find the velocities of two spheres after direct
impact.

Cmirig Cuorsiss, Y, @ wCararhigafler

SHengGeusnisamer Smears.

Or

State the three fundamental lawn of impact.

Curgedlen 2iqliLien alF&6T epeennm Fomi.

For the central orbit with usual notations, prove
that h=puv.

ewbw  HubliurmssE elwsswrar  GHuibsefleriig
h=pv eer Hlmie|s.

Or

Find the p-r equation of circle, pole at any point.

smaub gGsaib @ ydalse eulLsdear p-r
FLOGTUT(H STErs.

Part C (3x10=30)

Answer any three questions.

State and prove Varigon’s theorem.

aurflsrafer Cspmsamns s Hlmes.

Derive y =ccosh(¥/) for a catenary.

sadlwusgis@ v =ccosh(¥)-o sme.

Prove that the path of the projectile in a parabole.

@ erhCummeiien LT LIFEUMETWILD DpGD eTaT HlMmies.
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19.

20.

Prove that there is a loss of kinetic energy due to direct
impact of two spheres.

@ Gsmemisaienr Corg Corseler eped @Quiss <nmaeded
Qi o @@ erer S (hs.
Derive the differential equation of central orbit.

eww Bluwluresuier euamss0s(p Fwerurl el gmedl.
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F-0247 Sub. Code

Time : 3 Hours

7TBMA6C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Sixth Semester
Mathematics
COMPLEX ANALYSIS

(CBCS - 2017 onwards)

Part A (10 x 2 =20)

Answer all questions.

Express w =2z” in the form u(x,y)+ iv(x,y).

w=2z2"g, u(x,y)+iv(x,y) GTEsTm aulgeUSEH D
MMggIEET(Hs.

Prove that the function f(z)=ReZ 1is nowhere
differentiable.
f(z)=Re Z eenp &y cuenssap sraumssssdoame orer

Hmieys.

Define Inversion.
Criromhnseans euenumi.

Maximum : 75 Marks

. . . . . 1+
Find the invariant points of the transformation w = 1 z,
-z
1+z s - . .
w=T— o (HTHDSHe, Hlaneliyereallsamers &mes.

Define piecawise differentiable curve.

glamheufl cuangEembLm cUMETEIE T U TWDI.



10.

11.

State Liouville’s theorem.

OCwrafellev Cshmsens 6r(PFIs.

Expand : Sinhz, Coshz

Meuf&s : Sinhz, Coshz

Find the zero’s of f(z) =(z—-2i)* (z+3)> €*.

f(2) =(z-20)% (z+3)? e*—an LBl LITAIGENGT &TERTS.

State Cauchy’s residue theorem.

srflller eréss Cahmsans r(Hs)s.

State Jordan’s lemma.

CerirLmer glenens CohmEamns eT(Hsis.
Part B (5 x 5=25)

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

2 2 2 2 2
(a) J = J . Prove that 82+82:4 8_
0xdy  dyox ox~ dy 0x0z
0* 0% R 0*
= afla + =4 .
oxdy ~ ayax D ez oyt = oz o B
Or
(b) If f(2) =w(x,y) +iv(x,y) is an analytic function and
Sin2x .
yY) = , find .
ulx,) Cosh2y + Cos2x ind /(=)

f(2) =ulx,y) +iv(x,y) @wm uGLUTLe &y WLHHID

Sin2x
\Y) = afled, - T
ul,5) Cosh2y + Cos2x araildr, f(2) - g smahrs

9 F-0247




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Find the image of the square region with vertices
(0,0), (2,0), (2,2), (0,2) under the transformation
w=>0+1i)z +(2+17).

(0,0), (2,0), (2,2), (0,2) eT&iM (PEAOWHENET 2 EHL I
gt ugHuler Gbusews w=(1+i)z +(2+1) erenm
o (HLTHDSSH 6 S EHTanTs.

Or
Find the bilinear transformation which maps the
points 2, =2,2,=1,2,=—2, onto

w, =1, w, =1, wy =-1 respectively.

2, =2,2,=1, 24 =—2 eTam Yereflgenar
w, =1, w, =1, wy =-1 erenp yaraflgenma wTHDEs LG
@mUly 2 (HLTHDSNSS &TEHTs.

b b
Prove that : U () dt| < L|f(t)| dt .

Bjass ‘ [[1@ dr < [ o) ae

Or

State and prove the fundamental theorem of
algebra.

Gupsells sigliumLs Cappsms awd Hpiels.

Find the Laurent’s series for _: about

(z+1) (z+2)
z=-2.

z

z=-2. GI'GOT,Q') I_lGlTGfﬂ@DU_IB: E'TJD,@ m—@ﬂ'

myer_ev QFTLeny eT(ps)s.
Or

State and prove Riemann’s theorem.
forer Cappsams sl Hnels.
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15.

16.

17.

18.

19.

20.

(a) Find the residue of (2;2)2 at z=ai
z°+a

1

5 — 5@ Z =0l TEFEBIGET SIS
(2% +a?)?

Or
(b) State and prove Rouche’s theorem.

Cymésad Coppsews erwpd Hpieys.
Part C (3x10=230)
Answer any three questions.

Derive Cauchy - Riemann equations in polar
co—ordinates.

&1él — fomer swerurhsmer Cumen SFasaild Fmad.

Prove that any bilinear transformation can be expressed
as a product of translation, rotation, magnification or
Contraction and inversion.

THS @M @MUy 2 mLrHpSasub Uiy, &HD®,
o (HUCUMmESD, &HMHSHD wHmb CrIbTHOD G emeuseten
QUBEHLTS 6T(PS (Pl eTerml Hlmie|s.

State and Prove Cauchy’s theorem.

srélldr Caposos awd Hpels.

State and prove Taylor’s theorem.

QLwefler Capmsams er(pd Hlmnie|s.

A
Prove that : Io xG dglc:”—f.
x —
wxt dx 73
ﬁ@lm5-J.0 -1 6
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F-0248 Sub. Code

7BMAG6C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Sixth Semester
Mathematics
STATISTICS - I1

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Define random experiment.

gweaumiliL] Cergeparen eueuimI.

If f(x)= c@j ¥ =123.... find C.

f(x) =c(§) ;x=123.... earafles C— sras.

Write the p.d.f for a binomial variate.
@m monuy  orHller Blspsse| LGS sTTLOEET
T(PGIS.

Define Gamma distribution.

ST LITEUENE eUenFuwml.

What is meant by random sampling?

QUMTILILIG Sl GTETMITE) GTEITEN ?



10.

11.

Define alternative hypothesis.

wrHm rhCaramer cuapLIm.
Define t-Test.

t—Cargamareniw cuenLID.

Find the least value of r in a sample of 11 pairs from a
bivariate normal population significant at 5% level.

5% Qunrmenpm Wamssserenn LI L S, ef @murd @uid
w&saTbsmansuilalmbg 11 Comgseflear wrdlflulld r —uler
GdDHSLLE SIS S HluieLb.

Define y? test.

7’ -Cars@ane cuemrum.

State Yate’s Correction.
Cuiev Hmsssms 6T (psis.
Part B (5 x 5=25)

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

(a) State and prove Baye’s theorem.

Cuulisr Cappsems erpdl Blmes.

Or
(b) Prove that u ; =(-i)" { aa tr, (¢(t))}
-l
Soeys g, =(-1) [a - (¢(t))}
t =0
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12.

13.

(a)

(b)

(a)

(b)

If X is a Poisson variable such that P(X=1) = 0.3 and
P(X=2) = 0.2. Find P(X=0).

X ererug P(X=1) = 0.3 wpmid P(X=2) = 0.2 2 eoLw
e urwsmer wrl eafldw, P(X=0) — & sremrs.

Or

In a normal distribution 31% of the items are under
45 and 8% are over 64. Find the mean and standard
deviation.

@m @ue ugeudle® 31% Cummplser  45-&@
@apeurarenel OMID 8% 64—&@ Coed 2 cTemenm, iHem
gymafl wHmib S L alewssbd srems.

A sample of 1000 products from a factory are
examined and found to be 2.5% defective. Another
sample of 1500 similar products from another
factory are found to have only 2% defective. Can we
conclude that the products of the first factory are
inferior to those of the second?

@@ dsmfibsranouied(pbg 1000 Cumml gefler s
Qe Ceouwuur @  2.5% @epur@eTersmsd
sar_muiulLg. wHdorm  CAsmheraneudedmnba)
1500 2Cs wrdlfl Qumrplsaier wHGDTE wrHMuded
2% &apur® L HGw 2 drerg|, (PSD
Qamfhereneuder Quim(mL_&er @ reTL_Teug)
Qsmpsramoemu g STPhSS eTerm BID (P46
Qeww @piguom?

Or

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. walliysafler e eumitigg sl el (Hne]
0,89 eranm SeTLOWLILLLG. @& wWwdsdr Ggransuied

@ (Ome| 0,84 eramm &(HhgCam@EnL6n &HCUTSDST?

3 F-0248




14.

15.

(a)

(b)

(a)

A group of 10 rats fed on a diet A and another group
of 8 rats fed on a different diet B recorded the
following increase in weight in grams. Test whether
diet A 1s superior to diet B.

DietA 5 6 8 1 12 4 3 9 6 10
DietB 2 3 6 8 1 10 2 8 - -

10 eTellaamem 2 anl_W 6 @Ppeillh@ 2amrey A wHmib 8
aellsemer 2 eLw  wHdpTm  EGuwelnEg Ceulmmm
o avre| 8- Garhissiiuc L Gurg eupbdlen erenL
sdlafiiy dymb—e Gemeumwrm udey QEiwtiur L g.
save] B —g oL oamey A 2wibssm eatUmS
Candlésa|b.

cewiey A 5 6 8 1 12 4 3 9 6 10

caweyB 2 3 6 8 1 10 2 8 — -—

Or

For a sample of size 19 a correlation of 0.36 was
obtained. Can this be a from a population with
Correlation coefficient p=07?

19 oemejenl @ Fm&EEG @L(hne| 0,36 eren
QupuiuLg. @& p=0 eeauws @LlBHDos
Qapeurs oL @M Wwssdr  OgTansulledmbgl
UBSST ?

Test the hypothesis that c=8and s = 10 for a
random sample of size 51.
51 Semeyenlw 6 aumlliysé sl o =8 whmLb

§ =10 eramm er(hCameners Cardlése,b.

Or

4 F-0248




16.

17.

(b) Analyse the variance in the following Latin square.

B 20 Cc 17 D 25 A 34
A 23 D 21 C 15 B 24
D 24 A 26 B 21 C 19
C 26 B 23 A 27 D 22
ereu(pid S Sen FgITSSHenm LTeubHLIgaWLl LiGLILmiey
QewweyLb.
B 20 C 17 D 25 A 34
A 23 21 C 15 B 24
D 24 26 B 21 C 19
C 26 B 23 A 27 D 22
Part C (83 x10=30)

Answer any three questions.

X, 0<x<1
2—-x, 1<x<2
0, x>22&x<0
function of X.

If f(x)= then find the distribution

X, 0<x<1

f(x)=42—-x, 1<x<2 erafled X —ar LFeled FTTLIQEGTS
0, x>22&x<0

FHTETS.

A biased Coin was tossed 5 times and the experiment was
repeated 200 times. The following frequencies of
0,1,2,3,4,5 heads were obtained. Fit a binomial
distribution and find the expected frequencies.

No.ofheads 0 1 2 3 4 5 Total
12 56 74 39 18 1 200

. F-0248
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18.

19.

Q@ ﬂ(g)@éﬁ@uml_u_l BIERTID 5 (5063)8@ elgliulLgl wHHID
9ps Camgaar 200 peap WETED Wer®Hb pLsSLILLLg.
0,1,2,3,4,5 Sanevsarflem 19 6meu (pLD 16000 6L BT SHET
QupuulLer. mEHDUHL  ufeuee  Qumrmsgs  LHOHID
TEHTUMTLIL] el eUETSEMETS: SMTeHTs.

smesaien eramantlsens ) 1 2 3 4 5 Gwmgzbd

<2166 (ol G T & 6T 12 56 74 39 18 1 200

The mean production of wheat of a sample of 100 plots is
200 kgs per acre with s.d of 10 kgs. Another sample of
150 plots gives the mean production of wheat as 220 kgs
with s.d. of 12 kgs. Assuming the s.d. of the 11 kgs for the
universe find, at 1% level of significance, whether the two
results are consistent.
100 Hlomsamerujenuwi e wrdflule Csmgenwuler symafl
2 HuSSH F&EHMHEE 200 FHGom wHmbd HL alessd 10
Geom. 150 omigmeTemLw  wHLprm  wrdfude
Cargianwuler  gyrefl 2 pusd 220 HGeom  wHmID
Jralewssd 12 HGor Grugrssdneg 11 HGeom S
Medsd eram smE. @Tem®h (P46 sHEHD EIme 2 GTerST 6Te
1% Qunmepnens Wamssgerenn L LS5 &reaTs.

Two random samples drawn from 2 normal populations
are given below. Test whether the 2 population have the
same variance.

Sample I 20 16 26 27 23 22 18 24
SampleII 17 23 32 25 22 24 28 6

Sample I 25 19 - — n=10
Sample I 31 33 20 27 n=12

@remh Que wasem Qgransuilled(hhgl rhidaslLr L @ re
umtigg samsear SCp Qarhissliul (erergl. @ rar( &S
Qzrenss@h @Gy ureudLIgUIT ey Cordlésea,b.

gaml I 20 16 26 27 23 22 18 24
gaml 11 17 23 32 25 22 24 28 6
gaml I 25 19 - — n=10
gaml 11 31 33 20 27 n=12
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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

Gereupd  efleupris@Ehs@ UMIgTear U  CUMHSS)s
wHpib QummsssHer Qebamwanw Gardlésab.

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

. F-0248




F-0249 Sub. Code

7BMA6C4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
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. Define a replacement problem.

@QubS T WIHN HewsE eUanTwm.
2. What is group replacement policy?

G(pereu IHONIWEEEGD S LD cTemmmed cTeTeT ?
3. Define Buffer inventory.

smaigd (Buffer) ersdlmuiy cuanywim.
4, Define purchase cost and ordering cost.

Qamretpsed Dgway LHMID Y TLT CFwey euamTLIm.

5. Define a queue.

cufleng euenyuim.

6. Write Little’s formula.

g d’ed GSETEDS eT(9EIS



10.

11.

Define predecessor and successor activity.

penGarmg Gaweoun® whmib Gereu GFuduT® euapFwm.

Define optimistic and pessimistic time.

grgsonar Cryb whmib BbEsmaELHD CrID euerum.

Define a saddle point.

Caemrs Yemeflenw cuenywim.

Define optimum strategy.

2 &HF 2SSl euapTwm.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) The cost of a machine in Rs. 12,200, its scrap value

1s Rs. 200. The running costs are as follows :

Year 1 2 3 4 5 6 7 8

Running cost 200 500 800 1,200 1,800 2,500 3,200 4,000

When should the machine be replaced?

@m Qubdrsder cllened ep. 12,200. AFET GVSGFTL
LI ep. 200 g6 @l L& QFwe] WeTemomm)

) 1 2 3 4 5 6 7 8

QUL &dge) 200 500 800 1,200 1,800 2,500 3,200 4,000
eriCurng @ips @Qubdrsans wrHn Ceuem(Hib ?

Or

9 F-0249




(b) Let v =0.9 and initial price is Rs. 5,000. Running
cost varies as follows :

Year 1 2 3 4 5 6 7
Running cost 400 500 700 1000 1,300 1,700 2,100

What would be the optimum replacement interval?

v=0.9 oHOb Yrbu lewe eRUTLI 5,000. BGeT
@l L& Qewa| Weraumwm GCeupiu®ng.

<25 (b 1 2 3 4 5 6 7
gULé dewa; 400 500 700 1000 1,300 1,700 2,100

Qubdlrsens wrHmeusHaErear 28555 Qe Geuafl

GTGOTGUT ?

12. (a) A contractor has to supply 10,000 bearings per day
to as automobile manufacturer. He finds that, he
starts a production run, he can produce 25,000
bearings per day. The cost of holding a bearing in
stock for one year is Rs. 2 and the set-up cost of a
production run is Rs. 1,800. How frequently should
production run be made?

(T RUILIBSSSTITIT (T < GLrGwrenud
2 HuSHwTer(HSE (T BTENGTE &) 10,000
wikgevsamer alpnis Ceuamhib. el @b 2 Huss
UL smg OQsr_mgh Curg @@ Braersd 25,000
Qwimgevsamer 2 Husd  Cswy @b, @
aBLEdnE QoY ewagdouuspstar Gsway 2
epLITL OHMID @@ 2hHusH @l L sHar Semwe| CFwna]
1800 eRUMLl. 2 HLSH ereucUeTe] ig&sly GEliwliie
Gauer(pib ?

Or
(b) Explain the different types of inventories.

LOCaum cueswimar Fr&SlmLLIGmeT allemd@s.
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13.

14.

(a)

(b)

(a)

(b)

Activity
Preceding Activities None A A B A B,E C D,F G H,I

Qeweum®

Explain the operational characteristics of a queuing
system.

@m ouflans Sewiider OCFwour’(h U@L EMET
cllené@s.
Or

In a railway marshalling yard, goods trains arrive
at a rate of 30 trains per day. Assuming that the
inter-arrival  time  follows an  exponential
distribution and the service time distribution is also
exponential with an average 36 minutes. Calculate
the following :

(i) The mean queue size and

(11) The probability that the queue size exceeds 10.

@@ TuleGeu mraemedln wWmigd, @@ BraersE 30
TUldEeT eis F7&@E TUlDSE eumSTDET. 6UHMNEHESE
@aeL i Cprd whmibd Cseameu Crr ABCLITSPLD
28Geus  fCunsseans syreflurs 36  HllLmiser
GerupmEng erefled Yeireu (HeuameLHEn M
FTGS (DBIHET.

@)  sgrefl euflens ojeme) wHMID

(1) euflens =eme] 10 &g s HlHpsse,

Explain the rules of network construction.

cuealidenand emwli ellflsamer allerd@s.
Or

Draw a network for the following data :
A B C D E F G H I dJ

Gemeu(mLd 76| EhsE @B Gleumis UL LD UaTS.
A B C D E F G H I dJ

phmsw deweour®ssar None A A B A B,E C D, F G HI
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15. (a) Solve the game :

(b) Solve the following game using dominance property.

B: B: Bs
Ai[10 5 -2
A2 13 12 15
As3\16 14 10

Coerarenn  uaTsmer  LweTUBSS 1 Gemeu (D
YU LEDS Sids.
B: B: Bs
A1 (10 5 -2
A2 |13 12 15

A3 \16 14 10

. F-0249




16.

17.

Part C (3x10=130)
Answer any three questions.

The cost of a new machine is Rs. 5,000. The maintenance
cost of nth year is given by C, =500(n —1),n =1,2,....
Suppose that the discount rate per year is 0.5. After how
many years it will be economical to replace the machine
by a new one?

em udwu Quidlrsder edlened epum 5,000 N 6ug)
apLsdar ugrofiy Qewey C, =500(n -1),n =1,2,...
LHNID UBLSSDHEG saTEpUly 6ldsh 0.5 erafled erdgeamer
Q@hsEse Upe ufu  Quipflidas  wrHpeg)
2 &HSHTE @) (H&EHLD ?

A company purchases 9000 pairs of a machine for its
annual requirements, ordering one month usage at a
time. Each part costs Rs. 20. The ordering cost per order
is Rs. 15 and the carrying charges are 15% of the average
inventory per year. You have been assigned to suggest a
move economical purchasing policy for the company.
What advise would you offer and how much would it save
the company per year?

@m Bloeeard gar  eumLIhSy Comeusstar e
@Qupdrsder 9000 unsmisamer eumhiGHng. @Cr Crrsde
@m I vwerurliel BT T CQsudpg. eeubeurm
urssSH@h 20 epuml CFeum@d. i GFwe| 6@
QT (BS@ 15 epuml wHmb a(dg dFoqib Qgwa grmef
srs@Hefler 15% @h. HneuarsdneE Wsaeb Hssarorer
QameTpse QsmeTensenw ufBgienrss 2 MBIG@HES
@&I&SILIL[DeTergl. Brasar ereren ,CanFmeT euLpkI@el TEeT
wHpd g wBLEEDE  Ppeeddne  eediedey
W&EFILHSSID ?
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18. Explain the characteristics of (M /M /1):(e/ FIFO)
model.

(M / M /1): (e / FIFO) wrdfuder Lamysaer efau.

19. Draw the network and find the critical path for the
following data.

Activity 1-2 13 14 24 36 3-7 46 58 69 7-8 89
Time 2 2 1 4 8 5 3 1 5 4 3

emaupld STe|HERsE eumaLidearard euarhgl WTmiBlane
LITEDSGEN IS SHTGTS.

Qswour® 1.2 1.3 1-4 2-4 3-6 3-7 4-6 5-8 6-9 7-8 8.9
Gpiid 2 2 1 4 8 5 3 1 5 4 3

20. Solve the following game graphically.
Player B

Bi B: Bs Ba
PlayerA Av |2 1 0 -
A2 l1 0 3 2
ereu(pd L L Sng euanyuL (papuiled Sirés :
<L L&sTyT B
B: B: Bs Bus

QrirssmrA A |2 1 0 —
A {1 0 3 2
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F-0250 Sub. Code

7TBMAE3A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023.
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. Provethat | |[P= P

fpeis | [P e P.

2. Obtain the PDNF for |Pv Q.
"|Pv Q - PDNF Qugs.

3. Define partial order relation.
UG euflens 2 meneu euanFwm.

4, Define a lattice.
Q@@ Yerarened cuapTwm.
5. If x=1011, y=0101 then find d(x,y).
x=1011, y=0101eraflleo d(x,y) -8 snams.
6.  Define an encoding function.
R GOWUTESEE STTepL eUadTWDI.
7. Define a finite automaton.
@@ eSS L <l CLrGul Leper cuenrum.
8. Define equivalent automata’s.
gowrear <, CLrCol L résamer cuerumn.



10.

11.

12.

If G=({s},{a,b,c},P,S) and P consists of S — aSalbsb|c.
find L(G).
G =({s},{a,b,c},P,S)wpmd P eraiug) S — aSalbsbjc -g

o2 e wigl erafiled L(G)—g srems.

Define type 2 grammar.
QUMG 2 QOSHETSMS UMTWIM).

Part B (5x5=25)

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

(a)

(b)

(a)

(b)

Draw the parsing tree for the formula

(P> 1) > (Prg).

(P> (19N> (prq) aam @s8rsdne Lridn
DTSES CLUETE.

Or
Establish that: TPAQ)=(|PVv( ]
Pv@)=(TPvQ).
Hiniajs T@AQ > [Pv(]
Pv@)=( [Pv@Q).
Let A={a,b,c,d}. Find the relation R on A
11 01
determined by the matrix M, = 00 1.0 and
0 011
1 0 00
draw the digraph of R.
1101
A={a,b,c,d} A-en 18, My= 8 8 i (1) 66T
1 000
saflured Sroreissiiu@bn 2ne| R—-g srars whmib

R—ar Hlang Cami_(h(meneu cuenys.
Or

Prove that every chain is a lattice.
eelCeun(p smlalyb e Werard erar Hlmes.

9 F-0250




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show that the (m,m+1) parity check code can
detect one error.
(m,m+1) eerp swoflewe slurriy  GOUE  @®
Yenperwis seTLMujbd eTerd sm(hs.

Or

Show that (m,m+1) parity check code
e:B™ — B™"! is a group code.

e:B™ —» B! aam swfleoo sfurmiy ol e
&& GSHUIE erand ST (hs.

Let M =(Q,%,9,q,,F) be a finite automaton. Let R
be a relation in Q defined by q,Rq, if
0(q;,a) =0(qy,a) for all a in X. Show that R is an
equivalence relation.

M=(Q,%,0,qy,F) eerug e euepumSSLULL
<, GGl L ébr. 0(q;,a) = 0(qy, Q) Vae X
e Gumg q,.Rq, -eetyy  Q-ewr Bz
aueTunssiILL L @m 2pe| R eafld, R @ swrar
2 ma| eTerrd ST (H.

Or

Construct a finite automaton M accepting {ab,ba}.

{ab,baj-g gHNSCASTETEHD @@ eUMTUMISSHLILIL L
< GGl L6t M—sy Sianwésa|b.

Construct a regular grammar to generate
{a'b™c" :l,m,n=1}.

{@'b"c" :lmn21l-m  emautss @B QRUEEG
QOEHEMEMS AEMLDEHELD.

Or

Construct a regular grammar which will generate
all strings of 0’s and 1’s having n odd numbers of 0’s
and odd number of 1’s.

n ghepliuemL 0 eeubd wHML N eHedOLILIEHL
l-gb 2w, 0 wombd 1-5 oL marss

FIThI&ENETU LD 2 (HeUMT&&SEn Iq W 6(h RIS
QOEHMTSMS DAMLDESHELD.
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16.

17.

18.

19.

20.

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

Construct the truth table for the following formulas.
@ ([Pv@)A(C]QvP)
b)) PrQV( [PAQVPA [@V(|PA Q)

emau(pld GSHTRISEHEE 2 @Tend WL L L eleneameanil
DEMOES@LD.

() ([Pv@A(]QvP)
(@) PAQV( [PAQVEPA [V [PA Q)

Prove that (Lx M,A,v) 1s a lattice.

(LXM,AV)eramug) e erardd erar Hlmic|s.
State and prove the properties of distance function o .
Qareneey &L O —em LiaTLsameT er(pdl Hlimie|s.

Let L be the set accepted by an NFAM. Then prove that
there exists an FA M' which accepts L.

L eremugy epp NFAM—60 erpmisQamemariiul L Senrom@Lb.
L& gpmsQamer@nd @m FA M' @msdng erar Hlimnies.

Construct a grammar G generating L ={a"b"c" :n=>1}.

L={a"b"c":n21}-g5 o mams@sbd @ Leossabd
G- iewésayb.
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F-0251 Sub. Code

7BMAE3B

B.Sc. DEGREE EXAMINATION, NOVEMBER 2023
Sixth Semester
Mathematics
Elective - FUZZY ALGEBRA

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all questions.
Define a—cut, “A.

a-Qeu B “A-eeu euanywimy.

State extension principle.

fleungs QameTenseanl gnml.

State the fuzzy complement axioms C; and C,.

Qgefloum Flpiduler oigsCamarsar C; womb  C, -aau
Fa ).

State the fuzzy intersection axioms ij,i,,17; and i, .
Qzefleun Ceiliqem iq&ECHTETHET 1,1y,l5 WOHMID I, Fnml.
Define a dual triple (i, u, c).

@mew ol (i, u, ¢)-o cUEPTWIM)I.

State the law of excluded middle.
MHULL BEHUUGS eHHerw sam.



10.

11.

12.

Define the multiplication and division on closed intervals.

epiql  @enl Ceuellgs@Epssrar QU@mSSD LOHMID  UGSHD
cueLTLI).

Define the equivalence class A, of a fuzzy relation.

em Qgefleun GsrLmler swrear eu@liy A, -& euayum.

Define minimum and maximum for a partial ordering.

uEd aflesssrer B&fln wHmb BLCQUNms euemrwim.

Define a strong homomorphism.

&lq e QFWEDTDT ML euEFU).
Part B (5x5=25)

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

(@) Prove: “"(AUB)=“"AU"" B.

Aoieys - “(AUB)= “"AU*" B.

Or
(b) Prove: “(AnB)=“AnN “B.

Aoeys : “(AnB)=“An “B.

(a) Prove that every fuzzy complement has atmost one
equilibrium.

abg @ Ogefleum HrGsEh wss Fm@OISD @
gwble I HGw 2 @k erer Hlmeys.

Or

(b) Prove: max(a,b)S u(a,b)S u a,b),‘v’a,be [0, 1].

max (

a,b),Va,b € [O, 1].

max (

Hneys : : max(a,b)<ula,b)<u

9 F-0251




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that (min, max, ¢) and (imin, Unax, c) are duals
with respect to c.
c-x Qummss (min, max, ¢) wHYID (imin, Uy, c)
CTGTLIGT @) (HENLDSET Gran [6lmi6ys.

Or

For the dual (i, u, c) explain, law of excluded
middle, law of contradiction and distributive law.

Qoow (,u.c)-6¢ salss pOILGH o, wran
&g wHmb LRE.H lHew ellard@s.

State and prove the Commutative and Associative
law for closed interval.

epiqul @ant_Qeuafls@Endasrar Lflbrbm wHmb Gariy
cglgemer sadl Hlmie|s.
Or

Explain Binary fuzzy relation with an example.

ahsgsstiGLer  mrg  Gsefleumy  Qariiysener
clleTé&s.

Explain fuzzy morphisms with example.

GI’@(&';%J&S&SITL@I_GN Qzafleuny  CewGerliyensemer
efleurl.

Or
Explain the following terms with example.
(1) Dominated
(1) Undominated
(i11) Dominating class
Gemeumeuameuhanm eT(HSSHIESTL(HL6T 6l6Td@Hs.
1) Sssewg
(i)  adss0ppg)
(1) Ydss Ly
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16.

17.

18.

19.

20.

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

Prove that a fuzzy set A on R 1is convex
A(Ax, +(1-2)x,) > min{A(x,), A(x,)}.

A eagp Qgefleypr sard R-er Bz @eley o
A(dx; +(1-2)x,) = min{A(x, ), A(x,)} erar Hlimie|s.

State and prove the second characterization theorem of
fuzzy complements.

Qgefloumy  Flypubs@Epssmar  @ravrirelg — HApLiGueyy
Cappses s Hlpes.

Define © on {0,1} by ula, b)=cli(c(a)), (c(d))). Prove that
u is a t-conorm and (i,u,c) is dual triple.

uaesr {0,1} Bz ula, b)=cli(c(a)), (c(b)) erer cuewyum. u
s @6 t-@erdpfon wppnd (u.c) e @cow
(PG eTar Hlmie|s.

Under what conditions, the distributive law for intervals
are true? Prove for such cases.

aps  Hupseersaiear & umSLEH e epigul
@aGealisafieh o ameno? Sibs WieysensE Hlmes.

Explain fuzzy ordering relations with an example in
detail.

Qgefleum euflens GsrLyserms aTHSgEST(HLer edlfleurs
elaTsGs.
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