F-8967 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2023
Second Semester
Mathematics
ANALYTICAL GEOMETRY 3D & VECTOR CALCULUS
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)
Answer all questions.

1. Define Directional cosines.

Seng Casmengensamer euanTwim).

2. Find the ratio in which the xy - plane divides the line
joining the points A (7, 4, —2) and B(8, -5, 3).

A(7,4,-2) vppgd B(8, -5, 3) @Qaars@b Carh g
xy - sersems WME@D lfsb srems.

3. Define Coplanar lines.

@@ Fer CamHaer — cuanum.

4, Write down the formula for the angle between the planes.

sarhsEhsSlenL_Cuwnear Careand &Tamibd @GS eT(PFl.

5. Define Cone.

FalDL| euenruimi.



10.

11.

Define right Circular Cone.

Critell L galbL] cuenFuwim).

Define Gradient of a Vector.

QeusL_ffler smiie aldlsd euanrwim.

Prove : Grad (¢+v) = Grad (@) + Grad (v) .

flmeys : Grad(p+y) = Grad (¢) + Grad (y) .

Define line integral.

Carl (g Csrens euanyuimi.

Define surface integral.

urty Gsmens cuepywim.

Section B (5 x 5=25)

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

(a)

(b)

Find the equation of the plane which passes
through the point (1, —2,1) and is perpendicular to
each of the planes 3x+y+z-2=0 and
x—2y+z+4=0.

3x+y+z-2=0 wopmbd x-2y+z+4=0 ereyid
SaTBs@ERGE Osmgssreab (1, -2,1)  efurs
Qe@)d eaTsSlem FETLT{H HITeEHTs.

Or

Find the image of the point (2,3,4) under the
reflection in the plane x —2y+5z=6.

x—2y+5z=6 aa@id  sersSlen  GrHluedlinde

(2,3,4) e 19bULD HTeTs.
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12.

13.

(a)

(b)

(a)

Find the equation of the plane containing the point

x+3 y+2 z-2

(-1, 7, 2) and the line
3 -2

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

QarerL seTsSlen FLGTLT(H SHTams.

yerefl (=1, 7, 2) womb Carp -6

Or

Find the equation of the circle on the sphere
¥+ 3% +22+6y—10z+23 =0 with centre (1, 2, —2).
WD 1,2,-2), Gamerid
x>+ +2°+6y-10z2+23=0-ar Bz el LsHar

FLOGTLT(H STErs.

Find the equation of the right circular cone whose

vertex 1s at the origin, whose axis is the line

% = __Qy :g and which has a semi vertical angle
of 30.

. X _—Y_=r . .
gFou  (peanurseybd 1% "3 SIEFFTSHE| LD

wHnD  AdFCHTGsTamTdD 3083 Oaream.. Cpreul L

b6 F6TLT(H HTETs.

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

Find the equation of the cylinder whose generators

are parallel to the line fz_?yzg and whose

guiding curve is the ellipse x* +2y*=1; 2 =0.

@TaULl_L LD x2+2y*=1;,2=0 aULN&TL
& lq-
dleeraursa d Gamh %=%=§é§@ @ eneamTwimes

2 (Heunddlgemerud Oamar. 2 (henerudler  FLoerLIm(h
GITEHTS;.

If Vo= 2xy23§+x223;+3x2yz215 find ¢(x, y, 2) if
¢(1’ _2’ 2) =4.
$(1,-2,2)=4 wvpmid> Vo= 2xyz3{+x2235+3x2y2215
erafled @(x, y, 2) STeETs.

Or

Prove that div(r"-r)=(m+3)r". Deduce r"-r is
solenoidal if and only if n =-3.

div(r"-r)=(n+3)r" ear fopeys. r'-r  umdey
SHDE & n=-3 ear Fmedl.
Evaluate [fdr, f= (" +y")i+(x"=y") ).

wf9Gs : [fdr, f=("+y)i+(*=y")].

Or

Verify Stokes theorem for the vector function
f:(y2)z7+(y)}'—(xz)lg and S is the upper half of
the sphere x> —y*+2z*=a” and 22>0.

f=(y2)z7+(y)j'—(xz)lgé;@ x*—y*+2%=a” HMILD

220 eayd GarersHer Cuoedr eglin@gd S erafled
avCLrg Cedmd sflum.
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16.

17.

18.

Section C (83x10=30)

Answer any three questions.

Find the image of the point (1,3,4) in the plane
2x—y+2z+3=0. Hence prove that the image of the line

x—l_y—3_z—4isx+3_y—5_z—2
1 -2 -3 1 -5 -2

sarb  2x—-y+z+3=0-& (1,3,4)-ar Ybub sTaws.

x—1 _ y—3 :2—4_6in QibLith x+3 _ y—5 :2—2
1 -2 -3 1 -5 -2

oTar ST (h&.

Cuogtd

Find the shortest distance and the equation of the line of

shortest  distance between the  straight lines

x+3:y—6:3andx+3:l:2—7.
-4 6 2 -4 1 1
. . x+3 y-—6 .. x+3 y =z-T,
@ @ = — = — = —_—=
biT& T (H&HET 4 5 2 HMILD 4 1 1 &

@aWlerar @Gmphs SITD WHMD G®dDHS SMT&ECET 16
FLOGTUT(H &TeHTS.

Find the equation of the right circular cylinder whose

guiding curve is the circle through the points

(1,0,0); (0,1,0) and (0,0,1).

1,0,0); (0,1,0) woHmib  (0,0,1)er  euPuns  GFeeyd
QL gmg Ul euanereuns Qamam_ CriT eul_ L &nbldler

FLOGTLTL 6L &ITETS.
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19. Prove Vf(r)=f"(r) +%f’(r) .

20.

Apeis : V2 (r) = £7(r) +§f’<r> .

Evaluate ”Fﬁds where F = (x” - yz)i —2x%yj +2k and
S is the surface of the cube bounded by
x=0;y=0;z=0;x=a; y=a and z=qa.

S eemg x=0;y=02=0x=0a; y=a womb z=a
T eTRMmOEMmer CaTaTL ST SISl LTI eratled
“Fﬁds STETSH, @)hIE F =(x*-y2)i —2x%yj + 2k .

6 F-8967




F-8968 Sub. Code

7TBMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2023
Second Semester

Mathematics

SEQUENCES AND SERIES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Define Bounded sequence. Given an example.

curibLy QsTLeny euenyuml. THSHSST(H Q6T H(Hs.

2. Prove that convergent sequences are Cauchy sequences.
RMEGD QTS sradl CFTLT @b erar Hinie|s.

3. Show that every bounded sequence has a convergent
subsequence.

THS @@ eurbL QST (h&GD @HESGEFmGL o U QT

o ar(h eTeT ST (ha.

4. Show that the sequence (lj 1s a Cauchy sequence.
n

QgL (lJ @ sradl Qs erar sr_(Hs.
n



10.

11.

Show that if Zan converges, then lima, =0.

n—oo

Z(Jn Mm@ aafld lima, =0 ear sr_Hs.

n—oo

State Kummer’s test.

@wwifler Carganarenws gnmi.

Give an example of absolute convergent series.

safl @HRiEh aflengsE TOSHEST(H Q6T H(Hs.

What is the difference between conditional convergence
and absolute convergence?

Bups@aTL6r emEEGsDh LHNID Fafl RHBIGSSWIEES 2-6Ter

MsHwungd erewe ?

Define rearrangement series.

oy aflens Cgreuflengenw euenyuim.

State Abel’s theorem.
<j9edler Cahmsens snmis.

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

(a) Show that any sequence {a,} converging to oo is
bounded below but not bounded above.
© && QOEED by @G 10, - Sperbdy
2 LWG. gamed G earbL 2L Wg e erer
ST (h&.

Or

(b) Show that a sequence cannot converge to two
different limits.

THS @ QST (B @) TOMESEHEE R(HBISTH CTeT

ST (h&.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

xn
Prove: im—=0.
n—e p
n

Bmays : lim > =0.

n—e pl

Or

Show that a sequence is convergent if and only if

every subsequence if it converges to same limit.

@M QLT @@m@Gh < ger 2L tgriisdar HCs

TS e(HRIGLD 6T &M (h&.

1

Test the convergence ZW

1

RMmEEGsmL Cardss ZW .

Or

. 1
Discuss the convergence E e
: 1
R(HEGFSHD 6lleuTd E T

-1 n
Test the convergence z(—p)
n

: . D"
RMmEEGsmL Cardéss z rat
Or
sinn

Prove that Z

1s convergent.
(logn)

sinn o
Z(logn) RMBIGD eTar Hlmnie|s.

F-8968




15.

16.

17.

18.

19.

20.

(a)

(b)

Show that the Cauchy product of two absolutely
convergent series 1s convergent.

@m safl emmEb aflagssallar sradl Cumssd
Q(HEIGLD eTaT ST (h&.

Or
Show by an example that Cauchy product of two
convergent series need not converge.

M @@L cuflamssalear smadl QUmHESD QHEIS
el @M erarTLmE  TOHSSHEETL({H e e (b

ST(H&.
Section C (83 x10=30)

Answer any three questions.

Prove the following :

(a)
(b)

lim(a'") =1, a>0

n—oo

lim(n''") =1

n—oo

emeumeuareupenm Hlmies.

(1)

lim(a'") =1, a>0

n—oo

(<) lim(n''") =1

n—oo

State and prove Cauchy’s second limit theorem.
sraduller @reamLreg ereame Cspmsams sl Hlmie|s.

Prove Gauss’s test.

sreallen Cansenarepw Hlmie|s.

State and prove Leibnitz’s test.

sSer_allerr Camganarenwt saml Hlmieys.

Prove Merten's theorem.

Qi Lefler Capmsens Hlmieys.
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F-8969 Sub. Code

7BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2023
Third Semester
Mathematics
ABSTRACT ALGEBRA

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.
Define a group.
QR(b GHVE®G alenuiml.

In an abelian group prove that (ab)2 =a%b*.

e <9duer Gosde (abf =a’d® aar Hpeys.
Define subgroup and give an example.
UMl : 2 @G HMID @ ThSSssTL(H Cam(.

Let G be a group of order n. Let ae G then prove that
a"=e.

G G et auflens n erens. ae G erafleh a” =e eran Hlmes.

Define normal subgroup.

cuengwml : Criend 2 I @eib.



10.

11.

Define a homomorphisms.

cuenguml : CGewd wrPrs CaTTssd.

If R is a ring such that a®* =a for all ae R. Prove that
ab=ba.

R earug a®=a Guremn @@ euamemwinrs  @)mbsTed
Vae R, ab=ba eer Himie|s.

Define Integral domain.
QUETWIN CTET [BIGLD.
Define prime ideal.
USTET cUETUISENS GUEN WD)
Define associates.
cuaTIIm @)L I6l L.
Section B (5 x5=25)

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

(a) Let G be a group in which (ab)m =a™b™ for three
consecutive integers and for all a,be G, then prove

that G is an abelian group.

G ereug  epearmy  QarLisSlumer  (PLHESEHEED

m

eimasg a,be G pEb (ab)" =a™b™ eaayomm o eer

@@ GO aafld G e 2 Newd @G erar Hinie|s.

Or

9 F-8969




12.

13.

(b)

(a)

(b)

(a)

(b)

Let An be the set of all even permutations in S, .

!
Prove that An 1is a group -containing n

permutations.

S, —e 2 dtar masg @rlel euflend THmEise e
!

sarld An @@&@D erafled An  eremLg) % cufleng

IHDBISMETS CETamh @b @GOW erar Hlinie|s.

If H and K are subgroups of a group G, then prove
that H n K is also a subgroup of G.

H voppiv K gflumes G @GosHer o I GamisenTs
@mpsred HNK eeatug G & 2 GewI@ED eren
Bpieys.

Or

Let G be a group and a be an element of order »n in
G. Prove that a™ =e iff n divides m.

G @m Gowrsend, G @& a & afles n erers.
a" =e H@ Csameuwner wHmd Cumgwrear n <yearg
m e eUEGSGD eran Hlmies.

Prove that every subgroup of an abelian group is a
normal subgroup.

@M Slelwer Gsdler @aleimm 2L Gouphd e
Criteno o I Geid erar Hlmie|s.

Or

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

f:G—>G eeug s @uymw. G el Ls GoWLIs
@Qmpsréd G' Wb el L @Gewr@h erear Hlnes.

3 F-8969




14.

15.

(a)

(b)

(a)

(b)

If Ris a ring and a,be R then prove that
i) oa=ao=0
() alb-c)=ab-ac.
R e cuewerwib wpmid a,be R erafled
1 oa=ao=0
(i) alb-c)=ab-ac ear Hlmies.

Or
Prove : A non-empty subset S of a ring R is a
subring iff ¢,be S=a-be S and abe S.
R eramp auamarwgedr S eremiig) Geupmleom o 1 sewrid
crafled R aim ep( 2 6T cuemeTwild yeushH& Csaneuwimer
womid  Curgwrer  flubsewer a,be S=>a-be S
woHmid abe S eran Hlmie|s.
Let R be any commutative ring with identity. Let

P be an ideal of R. Then prove that P is a prime
ideal © R/P is an Integral domain.

R swafl o miyLer erbgCeur@m uflbrbm  euemerwiid
erenis. P eng R @enr freuamerwid erens. P eremug)
Q@@ LsT &M cuerwid < R/ P eremug erefr <D
eran Hlmies.

Or

Let R be an Euclidean domain. Let ¢ and b be two
non-zero elements of R. Then prove that

(i) bisnotaunitin R= d(a)<d(ab)

(i) bisaunitin R= d(a)=d(ab).

R creug) woefliqwer oprsbd orens. a womibd b
gSwumes R @er ymsuinpn @Quar® o mililser

GTGOT.

@ b eerug R & on o b0 oafld
d(a) < d(ab)

(i) b earug R & @@ <o aald d(a)=d(ab)
T 5lmieys.
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16.

17.

18.

Section C (83x10=30)

Answer any three questions.

Let G denote the set of all matrices of the form (x xJ
x X

where xe R". Then prove that G is a group under matrix
multiplication.

(x xj aulgeusSler marsg Aeflsafiar o mrisamerud G
X X

Glss O, @ue xeR . G eaeug efsafler
QUpsssHer & @ G erar Hlme,s.

Let G be a group P and H be a subgroup of G. Then prove
that

(a aeH=aH=H

b)) aH=bH=a'bec H

(0 aebH=a'e Hb"

(d aebH=aH=0bH.

G erarLg) @b wHmitd H eremlg) o 1 @b cTeins.
(o) ae H=>aH=H

(@) aH=bH =a'be H

@) aebH=a'e Hb"

(F)  aebH = aH =bH eren fimieys.

State and prove Cayley's theorem.

QAswell Cappses erwd Hlpeys.

. F-8969




19.

20.

Let R be a ring and I be a subgroup of (R,+). Prove that
the multiplication in R/I given by (I +a)I+b)=1+ab is
well defined < I is an ideal of R.

R eeug euanerwib wpmid I ererugy (R, +) e o1 @ald
erens. ([+a)fl+b)=T+ab <o Qarhssiiu L RII -G
o drer QUmSSD Ben@ euayumissIULl(Hetarg < I eremLig
R —@eir &reuanemwid @b eTar Hlmies.

State and prove the fundamental theorem of
Homomorphism of rings.

cuaeTIBIGERGSTar Ceudwmnrs Camrssedlen ofiqliLamL g
Coppgas awd Hpeis.

5 F-8969




F-8970 Sub. Code
7BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2023
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 questions.
1. Find C.F. of (D* -6D+9)y =¢e**.
(D? —=6D+9)y =e** -en C.F. snews.

2. Define : Exact differential equation.

cueTUMl : Gl euans&E6ELpE Ferum(p.

3. Solve:%=@=£.
yz zx Xy
yz zZx Xy
4. Write the general form of linear equations with variable
coefficients.

LIMUELL  G@TESRIG®ETS CSTE@TL  (HLy  FLOGTLIML Lq.6
Qugl algEUISMS 6T(LPSIS.



5. Write the condition of integrability.
Qzrensul(hsedler Hlubsamaranil 6T(LHs)s.

6. Write the general form of linear equation of second order.

@uerLmd euflens @mUIgd Foearuriger CUmg elgeusams
T(PSGIS.

7. Form PDE: Z=ax+by+ab.

PDE wmwséss : Z=ax+by+ab.

8. Define : Complete integral.
uTwn : (PPS Qsmansui®.

9. What is a retarded fall?
Cryom eSp&s erammmed erebre ?

10. Define : Trajectory.

UM : erhlejeuant.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).
11. (a) Solve: (x?—2xy+3y?)dx+(y*+6xy—x2)dy=0.
Siéa : (x% —2xy+3y?)dx+(y*> +6xy—x2)dy=0.
Or
() Solve : xp? —(24+3y)p+6y=0.

Siéa : xp” —(24+3y)p+6y=0.

9 F-8970




12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

2
Zdy_2xﬂ 4

Solve : x +4y=x".
v dax? dx Y
d’y dy
.. 2 4
P ———-2x—+4y=x".
shée dax? dx Y
Or

Solve: (D+2)x+3y=0
3x+(D+2)y=2e*

Erés : (D+2)x+3y=0
3x+(D+2)y=262t'

Write the procedure for solving total differential
equations.

W umssts FoaruThsmer STE@Eh  (penHe
T(PSIS.

Or
Solve : (x +2)*dy+y*(dx+dz)=0.
Siée (x+2)2%dy+y*(dx+dz)=0.

Form the partial differential equation by
eliminating the function from z = f(x* + y* + 2%).

z=f(x*+y*+2°) - AAmps stiou BS&d ussH

UMEBEHCH(PF FOGTUMT(H DAMLDES.
Or

Solve : \/;+\/5:1.
Sngs  \[p+. g =1.

Explain flow of water from an orifice.
@b &Hn el LsHlmbg aumb Bir UL sams elleuf.
Or

3 F-8970




16.

17.

18.

19.

20.

(b) Find the orthogonal trajectories of (_y

X

dx X

Part C

Answer any three questions.

2
Solve : d’y —4ﬂ—5y =e® +4cos3x.
dx* dx
2
s : ng— %—5y=e3x+4cos3x.
dx dy dz
Solve : T z o RN
x(y"-2z7) y(ET-x7) 2@’ -y7)
Siriss - fx dy dz

(37 -28) y@EE-x7) z@i-yd)

Solve by variation of parameters method.
(D? +1)y = xsinx

LIMUGHLD SeTeyN&SE Wevpulled Sids :
(D* +1)y = xsinx

2
dy| _a
d] x

2
[QJ =2 e Qemi@sg eThley uamyenis &Tems.

(3 x 10 = 30)

Solve by Charpit’s method: (p +¢q)(px+qy)—-1=0.

grmilev wpepuled Siss @ (p+q)(px +qy) —

Explain Brachistochrone problem.

QrrdlevGLesCrmer Wrssamaran allerd@s.

1=0.

F-8970




F-8971 Sub. Code

7BMA4C1

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

Part A (10 x 2 =20)

Answer all questions.
1. Prove: Llof(x)+ fz(x)|=oLlf(x)]+ ALlg(x)]
Bmiays Llof (x)+ Bg(x)]= aLlf(x)]+ BLIg(x)]
2. Prove: L[f'(x)]=s"L[f(x)]- sf(0)- 7(0)
Ameys L (x)]=s*L{f(x)]- s£(0)- '(0)

3. Find: L [ }
s’ —25

sraws L' — 5
s*—25

4. Find: L _s+l
s’ +2s+2

5. Define: Fourier series

cuenTwml: celpflwm Qgmir



6. Define: odd and even functions
cUTWM: @Hedm HMID @I epL FTTL|HeT
7. Prove: F{f(x—a)l=e“F(s)

Boeys: Fif(x-a)l=e“F(s)
8. Define: Convolution
GUETWIMI: LDIg 1L

]2
9.  Prove: Z[(—l) ]— ]
2
Soieys: Z[(-1) = v
10. Prove: Z'I[e”z]=i
n!
Blmies: Z’I[e”z]:i
n!
Part B (5 x5 =25)

Answer all the questions, choosing either (a) or (b).
11. (a) Evaluate: L(x*coshax)

wHnd@s: Llx® coshax)
Or

1—cosf2xj

(b) Evaluate: L(
X

LESNIIGES L[_l—cost)
X
N, s
12. (a) Find: L {—(82 —l)zj

srams: L' [ﬁj

Or

9 F-8971




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

o ol
o)

Find the fourier expansion of
flo)=r*-x*-m<x<nx

flx)=r*-x*—m<x<rm -pE ylur  Afoes
SIS .

Or

Expand %(ﬂ—x) in a sine series is (0,7)

(0,7)-& %(ﬂ—x) -8 @ Qs TLITS ellflés.

a

Prove: Flf(ax)}= ﬁF[EJ,a £0

Amieis: F{f(ax)}= || [ ja;tO

Or

State and prove parsival’s identity.
umrdleuedler gwaianw er@pdl Hlimies.

Find: Z{m}

— Z[m}

3 F-8971




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

(@) Prove: L|f(x)]=sL|f(x)]-f(0)
Hmiays L{f(x)]=sL|f(x)]- £(0)

1-cosx
X

®) Find: L(

- L(l —cost

X

Using Laplace transform solve

%+y = sint;@+x = cost;

dt dt

x(0)=2, (0)=0

memey 2 (HLIHNSMSL LwaTUOSH Sidss
%+y = sint;@+x = cost;

dt dt

x(0)=2, ¥(0)=0

Find the Fourier expansion of f(x)= %(7[ —x) is (0,27)

(0,27) -a flx)= (ﬂ' x) hE Sulur Afleus srars.

Prove: (@) Ffir(w} =4 ) Ffaf(x)} =4
Ppess: @) Flaf (=2 @) Fiaf()} =2

Solve: y(n+2)-3y(n+ 1)+ 2y(n)=2",5(0)=0,y(1)=

Sire: y(n+2)-3y(n+1)+2y(n)=2",50)=0,y(1)=

4 F-8971




F-8972 Sub. Code

7TBMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2023
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Section A (10 x 2=20)
Answer all questions.
1.  Prove: (~apv=a(-v)=-(avNae F,ve V.
Blmes: (~ap=al-v)=—-(av)Vaec F,ue V.
2. Define : Epimorphism.
ueTLD (P @ULELD.
3. Define : Linearly independent.
cuengum : Crflwed eriuHmena.
4, When do you say that a linear transformation is singular?
@M 2 (HrHnSms rICLTE Smblen eTerd dnmiemi?

5. Define the length of x in an inner product space.

@@ 2L Qumssd Qeuafluded x -er Bersens cuenyuim.



10.

11.

What do you mean by an orthogonal complement of a set?

@@ sansdar Qam@ss Hlyd ererug updl B dleug

U_lng_I ?
Define an unitary matrix and give an example.

R0 doGHme amilaow cuarundsg @ TOHSIHSST(H
Q&m(H.

Define : Rank of a matrix.
cueTWMI : 6 fewiluflen HiLbd.
State Cayley Hamilton theorem.
Qauied Canierr et CsHnSMSS Fnmis.
Define : Symmetric bilinear form.
cuenWIm : FFET @(HLIG GUlgeULD.
Section B (5 x5=25)
Answer all questions choosing either (a) or (b).
(a) Prove that Rx R 1is a vector space over R.
R-ém Bg1 RXR g CeusLiCeuefl erer Hlmies.
Or

(b) Prove that T:R®> > R* defined by
T(a,b)=(2a —3b,a +4b) is a linear transformation.

T(a,b)=(2a — 3b,a + 4b) erar QUETWIMISSLILL L
T:R* - R® @ Cpflwe o muommbd ear Hneys.
9 F-8972




12.

13.

(a)

(b)

(a)

(b)

Prove that the vectors (1,2,1),(2,1,0) and (1,—1,2)

are linearly independent.

(1,2,1),(2,1,0) wpmd~ (1,-1,2)  eremm  QeudLiaer
Crflwe grrupmeres erer Hlmie,s.

Or

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

@@ sard F-ar 8z ‘n’ uflorewrd QsrearL ohs @
QeusLit Qaueflyd V,(F)-2 L e snguiLen o el wig

eran Hlmieys.
State and prove triangle inequality.

W&Carant Fwafarannanl sadl Hlmie|s.
Or

If W, and W, are subspaces of a finite dimensional
inner product space then prove that

(W, + W)™ =W AWy

W opmd W, eeruer ewm  wuyeyn uflomeTid

QarerL 2 I Qumsse Geuaflulen 2 drCleuaiiser erefled

(W + W) =W AW arar ipiays.

3 F-8972




14.

15.

(a)

(b)

(a)

(b)

1 0 2
Find the inverse of the matrix A=| 3 1 -1
-2 1 3

1 0 2
A= 3 1 -1|cremn ewilufler Criromm sremms.
-2 1 3

Find the rank of the matrix:

N O
oW N
o o -
g 9w

Sjafludler grsmss srams :

(I RN
—H W N
=S
g9 3w

3 3 4
Verify Cayley Hamilton theorem: |2 -3 4
0 -1 1

3 3 4
Qawiell Capwileer Cappsnss sfluniss |2 -3 4
0 -1 1

Or

Reduce the Quadratic form 2x;x,—x; x5+ %, —
Xo Xy +Xy%, —2x5x, to the diagonal form using
Lagrange’s method.

25, X5 — X, Xg + X, Xy — Xg X3 + X9 Xy —2X5 X4 GTETD
@mulg augeusms Dasrrepsler penpuied epenavedi L

@llq @ILDITS LDMHMIE.
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16.

17.

18.

19.

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

State and prove the fundamental theorem of
homomorphism.

Qewed wmprs Carissadlar gliumL s Cspnsmss &l
Hmeys.

If V is a finite dimensional vector space over a field F and
A, B are subspace of V then prove that

dim(A + B)=dim A + dim B—dim(A N B)

V erarugy F-eir 1581 wpigeym uflwrentid GQsmeir e Ceudsit
Qeuefl LHMID A, B eresruar V-eir 2 erblouaflger erafled
dim(A + B)=dim A + dim B —dim(A N B)

Prove that every finite dimensional inner product space
has an orthonormal basis.

wyejn uflorard  Csrar.  qeuCeurm o U CLmEsD
Ceveflld @ CshEss lgssansmss CsTamg (HéEh
orer Hlmieys.

Check the consistency and solve

x+2y-5z=-9
3x—y+2z=5
2x+3y—2z=3

4x -by+z=-3
el e FNumisg Sidss.

x+2y-5z=-9

3x—y+2z=5
2x+3y—2=3
4x -by+z=-3

. F-8972




20.

Find the eigen values and eigen vectors of the matrix

2 -2 2
A=|1 1 1
1 3 -1

2 -2 2

<l A=1 1 1

1 3 -1

QEUSL_THMETEH ST,

6T m&em WSHUILSET WHMID  gEseT
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F-8973 Sub. Code

7TBMA5C1

B.Sc. DEGREE EXAMINATION, APRIL 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 an uncountable set.

Q@ GTETERlL (PIgUITS SEMSMS UG TUIM)I.

2. Define a metric space.

e CQwlfé Qeuaflenw cuepFwimy.

3. Prove that in R with usual metric any closed interval
[a, b] is a closed set.
R-ér  eupssworar  Quolfsdear S  hS @@ eplgl
@ Geuafl [a, bluyd e epiqu sewTd eream Hlmies.

4. Define: Cauchy sequence.

sradludler euflens euenywim.

5. Define: homeomorphism.

cuepTwml : eulgGleumiLjento.



10.

11.

Prove that the function f:R — R defined by
f(x)=sinx is uniformly continuous on R.

flx)=sinx aor aoyupssiull sy f:R— R
<ang Rer 15g) Eymer Qgriisd eran Hlmieys.

Define a connected set.

R QMETHS SETHNS CUETUIMI.

Prove that if f is a non-constant real valued continuous
function on R then the range of fis uncountable.

f ereug Ren g oemwps wrdlewpn Qo wiisamarnd
Qarawr Qariréfluner smiy erafildd f-e eiFs erewranfl
WPl WINsg) eTam Hlmies.

Define open cover.

cueTuml : SnpHe 2.

Define sequentially compact space.

cuengwml : Qamiry s&éflgwmear Geualfl.
Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Prove that countable union of countable sets is
countable.

cTanents555 sanmsailer eramantgssss  Camiiy
craTentL_55558 eTan [Hlmic,s.

Or

(b) Prove that in any metric space (M, d), each open
ball is an open set.
abg  @euleurm Gwifs  Qesefl (M, d)leybd
gei@ainm Spps LpSID @G Hpbs sad ear Flnie|s.
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12.

13.

(a)

(b)

(a)

(b)

Let (M,d) be a metric space If A,Bc M then prove
the following:

() AcB=AcB
i) AUB=AUB
(i) ANBcANB
(M,d) ¢m Qurfls Qeall A,Bc M aald G
auheuaraiberp Hlmie,s.
Or

Prove that a subset A of a complete metric space
M is complete < A 1is closed.

@@ wpewwrar Gl fsé Celafl Mer em o L samrb
A yagl pewvwrarg < A apgug o Hines.

Let (M, d1) and (Mz, d2) be two metric spaces. Prove
that a function f: M, — M, is continuous < f*(F)
is closed in M1 whenever F'is closed in Mo.

(M, d1) wpmid (Me, d2) @, Qi Més Qeualsdr eres.
gy f: M, > M, Qsrirsdlureng & M, e
F apqusns @osendunys, Mo f(F) wpgus
erar Hlmies.

Or

Prove that the metric spaces (0, 1) and (0, «) with

usual metrics are homeomorphic.

QMg Qesaflger (0, 1) whmd (0, o) eupssioTer
Qi Mg Qeueflufer Eip cuiqQeumiieno eram Hlmie,s.

3 F-8973




14.

15.

(a)

(b)

(a)

(b)

Prove A metric space M is connected < there does
not exist any continuous function f from M onto the

discrete metric space {0,1}.

Blmejs : e@@m Quwifs Geell M Qeaeanbsg.
& M Owpg WAflme Quifs Qeuefl {0,1ih@E ohs
@ Csrrsfluner riy f b SwbHE (HESTS.

Or

If f 1s a real valued continuous function defined on
an interval / then prove that f takes every value

between values it assumes.

f ererug @@ @eLQeuafl [ 6 58 cuedpumGSLILIL L
Quuw wdliyemLw Asrfsdluner iy erafled [ arg
<5 wIHUEGHDL wHULSEREE @aLuled eeubleumm
wEUmULD TH&EGD erar Hlmes.

Prove that a closed subspace of a compact metric
space 1s compact.

m s&flgwormar Gl fs Geuefluld @ epgw 26T
Qeuefluyb s&Hgreng erar Hlnics.

Or

Prove that a metric space (M, d) is totally bounded
< every sequence in M contains a Cauchy

sub-sequence

@@ Qi flé Qeuall (M, d) wpp eurbyeLwg < M an
eaGeurm euflenguyd @ sréler o6 auflansamw
QupD(HEGD erar Hlmieys.

4 F-8973




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

If p>1, prove that

1

» T
} , where

b.

1

> ol | <[ el | [0

a,,0y,...a, and b;,b,,...b, are real numbers.

a.:

1

b.

1

T[Tt T[T

e Blmeys. @&e  a,a,,...q, wLOOID b,b,,...b, ereTLIaT

p21 eaflé [Z?:Jai + b

QoW eraTser.

State and prove Baire’s category theorem.

Culer cuansuler Capmsamss gl Hlmnie|s.

If (My, di) and (M,,d,) are two metric spaces then prove
that f: M, — M, is continuous < f(A4)c f(A)VA c M, .

My, di) womd  (M,,d,) eewer @@ Quorfs
Qeueflger eranfled f:M, - M, QarLirEdlwrang

s fA)c f(A)VA € M, arar Blmie]s.

. F-8973




19.

20.

Prove that a subspace of R is connected < it is an

interval.

R-én g 261 Qouafll @Qanenhsg < <ig @@ Qe Geuefl

ore Hlmieys.

Prove that any closed interval [a, b] is a compact subset
of R.

TS @ epigw @eant_Gaeuadl [a, b]-wyb R-ér e s&8lgwmen

o " sanTd eTau [Hlmics.
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F-8974 Sub. Code

7TBMA5C2

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

Part A (10 x 2 = 20)

Answer all questions.

1. Find the geometric mean of the numbers 2,4,6,7.

2,4,6,7 eTetm eTaiTSH @HE@ QLI(H&E FTTEM STaRTs.
2. Write the formula for coefficient of variation.
wrmurl (b Qeweler @&GsHrsms 6T(PSIs.

3. Define Kurtosis.

(P& L GTE6I @layuim).

4. Write the formula for Bowley’s coefficient of Skewness.

Quereiev Cam L g Qapeiler GsSHTsms 6T (Psis.

5. Write the two regression equations.

@ QsmLiiy FoaTUT(HSMET 6T(LPFIS.

6. What is a correlation?

LIHILITH GTETHTE) 6T6TET ?

7. Provethat E =1+ A.
Blemd E=1+A.



10.

11.

Given (A) = 30, (B) = 25, (@) = 30 Find (B).
(A) = 30, (B) = 25, (@) = 30 erafled (B)-53 srains.

Write the formula for arithmetic mean and geometric
mean index number.

gl grmefl wHmd CQumsE grmefl @D (O ererenter
GSITEISMET 6T(LpGIs.

What are the methods used for the measurement of
trends in a time series?

Crrs Camifler Curs@samer ardsl LwWeTURSSIURID
(PENMEET WITEnE ?

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

(a) 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
Gemeu(BLd STeEHEHSE Qanss Frnefl Srams.
CUEDS 0-10 10-20 20-30 30-40 40-50

Bep@aer 15 10 7 5 3

Or

(b) Calculate standard deviation for the following data.
x 10 9 8 7 6 5 4 3 2 1

f 1 5 11 15 12 7 3 3 0 1
Gemeu(mLd STeHERSE S HsEsD Samsdl(Hs.
x 10 9 8 7 6 5 4 3 2 1
f 1 5 11 15 12 7 3 3 0 1

9 F-8974




12. (a)
(b)
13. (a)
(b)

For a frequency distribution (fi/x;), show that
bo 21.

(filx;) eremeyip HapQeuar LFeuald By >1 erans
ST (h&.

Or

Fit a straight line to the following data.
x 0 1 2 3 4

y 2.1 35 54 7.3 82

Yemeu(mld sreysEnsE Copres Carl el QUTHSEIs.
x 0 1 2 3 4
y 2.1 35 54 73 82

Find the correlation coefficient for the following
data.

x 160 161 162 163 164

y 50 53 54 56 57
Gemeu(mLd STeUEERSE @l Bne|s Cap Smers.

x 160 161 162 163 164

y 50 53 54 56 57

Or

Find the rank correlation coefficient.
x 165 167 166 170 169 172

y 61 60 635 60 615 64
R (ODe|s CEHpamel SHTams.

x 165 167 166 170 169 172

y 61 60 635 60 615 64

3 F-8974




14.

15.

(a)

(b)

(a)

Given that (4) = (@)

I
&
T
=
m

Show that

@) (AB)=(apB)

@  (AB)=(ap)
i) (Ap) = (eB) eran fmiays.

Or
Find U, given that U, =4,U, =7;U, =13 and
U, =30.
U =4U, =7U, =13 wpyd U, =30 eafleo U, -

SITEO0TS.

Find the consumer price index number for the
following data:

Commodity Price (Rs.) Quantity in
quintals in 1991
1991 1992
A 7 7.5 6
B 6 6.75 3.5
C 5 5 0.5
D 30 32 3
E 8 85 1

4 F-8974




Yereupd  sreysEnds@ HSTCaurt elae  @GMuir @

GTGBOTGH GOVT &5 [T GHOT 55 .

QAUIGBET  heve (em) 1991 e 2 HLsS @edar_malled

1991 1992
A 7 7.5 6
B 6 6.75 3.5
C 5 5 0.5
D 30 32 3
E 8 8.5 1

Or

(b) Compute the trend values by the method of 4 yearly
moving average for the data given below.
Year 1982 1983 1984 1985 1986 1987
Production in quintals 45 46 44 47 42 41
Year 1988 1989 1990 1991 1992
Production in quintals 39 42 45 40 48
§%'Qa;rr@)_|u'3 STOUGEREEG 4 PETHSET [H&(HD gyme
paplitig CuTEE@ WIHLILSMET &Tems.
%Gm@ 1982 1983 1984 1985 1986 1987
o pusH @edlemmadléd 45 46 44 47 42 41

2,607 () 1988 1989 1990 1991 1992

o HusH @edlemmadlléd 39 42 45 40 48

. F-8974




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

16. Find the mean, median and mode for the following data:

Mark 0-9 10-19 20-29 30-39 40-49 50-59
No.of. Students 6 29 87 181 247 263
Mark 60-69 70-79 80-89 90-99
No.of. Students 133 43 9 2
Yemau@mld  sreysEnsE Frmafl, @eaLblee wHMD  WPsEh
SITGHTS.
Lol GG 0-9 10-19 20-29 30-39 40-49 50-59
LDTERTeU TS e 6T 6T 6T entl&Hend 6 29 87 181 247 263
LE3INAR]-.) 60-69 70-79 80-89 90-99
LD ITGU0T 6L (TS 61T 63T T 6507 60011 & 610 & 133 43 9 )

17.  Calculate u, iy p3 u,, B, and Sy for the following data:

x 0 1 2 3 4 5 6

y 5 156 17 25 19 14 5
Slereubd  BIUS@BES My, Uy My My B 0HDID  fo
< Fwueahern SreTs.

x 01 2 3 4 5 6

y 5 15 17 25 19 14 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
@ sy gweaTUT(hHSmET STas.

x 25 28 30 32 35 36 38 39 42 45

y 20 26 29 30 25 18 26 35 35 46

5 F-8974




19. Estimate the population for the year 1945, using
Newton’s formula.
Year 1941 1951 1961 1971 1981 1991

Population 2500 2800 3200 3700 4350 5225
Bl Ler @&GsHrsms et 1945 b < amiqHeTer
D&EET DFTansm saTsEdl(hs.

24,6807 () 1941 1951 1961 1971 1981 1991

mé;a;dT@g,lTGU)&S 2500 2800 3200 3700 4350 5225

20. Calculate (a) Laspeyer’s (b) Paasche’s (c) Fisher’s index
numbers 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

Yereu@md  sreys@rsE (=)  Ceoevufley (<)) uréev
(@) Sellevavien GMUIL ([ cTETEMET STaHTs.

QUITGBLEET  oyq 1L @pam® 1990 BLLUIL| e 1992

clevev 3|6 lenev 3|6
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-8975 Sub. Code

7TBMA5C3

B.Sc. DEGREE EXAMINATION, APRIL 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. Write the standard form of a general linear programming
problem.

Qurg e@@murs CQswud Hirs samsder (pevpwmen
Qg QIEMS 6T(LPGIS.

2. Define surplus variable.
o Lifl rdlenw euenywimy.

3. What is the use of artificial variables?
Qewmens wrHlaeiern LT ereme ?

4, Find the dual of the following problem

Maximize z = 5x; +3x,
Subject to 3x; +5x9 <15

5x; +2x9 <10

X1, X9 20
eiTeu(HLD SenTdSl6 @)(HLOW &TeiTs.
BuQuisrée 2z =bx; +3xy
sLuumr@hser 3x; +5x9 <15

5x; +2x9 <10

X1, X9 20



10.

11.

Write the  mathematical formulation of the
Transportation problem.
Curs@eursg samsdlean santls emblillaman er(psis.

Define unbalanced transportation problem.
swarHm CUTE@GTSS SamdHdlener euenTuIm.

What is an assignment problem?
REIGEL_(H HEEHG; TETDTED GTETe ?

Write the difference between transportation and
assignment models.

Curs@eursg LOHML &S H  wbrHfsdr  ereueurm
Caumu&mg eTar er(pgis.

What is meant by a idle time on a machine?

em Quipdlrsder Coumawpn Cwrb eeruger Cummer
GTGOTEHT ?

Write the formula for total elapsed time.
Qrss sLbg CHID STanb GSHNTEMS (PSS,

Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).
(a) Solve graphically
Minimize z = —x; +2x,
Subject to —x; +3x9 <10
X +%9 <6
X — X9 <2
X1, X9 20
auayuL (papuied Sirés
Befldsrse 2 =—x; +2x,
sLuur@sar —x; +3x9 <10
X +%9 <6
X — X9 <2
X1, X9 20
Or

9 F-8975




(b) Obtain all the basic solution to the following system
of linear equations

X +2x9 +x3 =4

2x) +x9 +5x53 =5

Gereu(pd @MUl FOTUTHSEHSSTET  AMTSS
Syt Srejsemerud sesr(Hdig

X +2x9 +x3 =4

2x) +x9 +5x3 =5

12. (a) Using two-phase Simplex method solve

Maximize z = 5x; + 3x,
Subject to 2x; +x9 <1

X +4x9 26

X1, %9 20
@muly saflll ueTps wepewts LweaTLhSH Siés
BuQufsrée 2z =5x; +3x,y
sluurhser 2x; +x9 <1

x; +4x9 26

X1, X9 20

Or

(b) Explain Dual Simplex method.
@ LeTps (peppenit edleuifl.

13. (a) Solve using North west corner method.
D, D, D; D, Available

o) 5 3 6 2 19
0, 4 7 9 1 37
O, 3 4 7 5 34

Demand 16 18 31 25

3 F-8975




L GoH@ epaed (paperw LTRSS Siss
D, D, Dy D, 8Qwmuy

o) 5 3 6 2 19

o, |4 7 9 1 37

0, \ 3 4 7 5 34
Gsewau 16 18 31 25

Or

(b) Using Least Cost method solve the following
Transportation problem.

D, D, D; D, Capacity

O, 1 2 3 4 6

0, 4 3 2 0 8

O, 0 2 2 1 10
Demand 4 6 8 6

Yereupd CuTE@GHeursg seamsdanar WBfm Gaoalier
opawl LuaTUhiss Siss.
D, D, D; D, &wouy

o, 1 2 3 4 6

0, |4 3 2 0 8

0, \0 2 2 1 10
Geway 4 6 8 6

14. (a) Solve the following assignment problem.
M, M, M; M,

J, (5 8 3 2
J, |10 7 5 8
J; | 4 10 12 10
J,\8 6 9 4

4 F-8975




(b)

15. (a)

(b)

ereupid @EHISS(H samsdaman Siss
M, M, M; M,
J (5 8 3 2
J,| 10 7 5 8
Js | 4 10 12 10
J,\8 6 9 4

Or

Solve the assignment problem

1

I /79
II |13
ImI | 35
IV (18

RSB savsSaman Siés

1

I /79
IT | 13
III | 35
IV (18

2

2

3
15
6
15
20

3
15
6
15
20

Explain the procedure for determining the optimal
sequence for ‘n’ jobs on ‘k’ machines.

K - @Quibdrimseaies N’ Ceumaser samsdd 2 &Hs
auflenganw SiomaflsE@n Qewdepaperw afleu.
Or

Solve the sequencing problem.
Jobs : 1 2 3 4 5

MachineA: 5 1 9 3 10
MachineB: 2 6 7 8 4

5 F-8975




16.

17.

auflensliLbhsgise0 samsdamar Siés
Coauamed : 1 2 3 4 5
apfybA: 5 1 9 3 10
b B: 2 6 7 8 4

Part C (83 x10=30)
Answer any three questions.
Solve by Simplex method
Maximize z =4x; +10x4
Subject to 2x; +x9 <50
2x; +5x9 <100
2%, +3x9 <90
X1, X9 20
saflll Lerps (peppuder Lilg Siés.
BuQuigrée 2z =4x; +10x,
sL(Huur@ser 2x; +x9 <50
2x; +5x9 <100
2x; +3x9 <90
X1, %9 20
Solve by Big M method
Maximize z = 6x; +4x4
Subject to 2x; +3x5 <30
3x, +2x, <24
X +%x9 23

X1, %9 20

5 F-8975




18.

19.

Quilu M wpenplitig Side

BuQuigrée 2z = 6x; +4x9

sluur@hser 2x; +3x9 <30
3x; +2x9 <24
X +%x9 23

X1, X9 20

Find the optimum solution to the
Transportation problem.

D, D, Dy D, Supply

S, 3 7 6 4 5

S, 2 4 3 2 2

Ss 4 3 8 5 3
Demand 3 3 2 2

following

Aereupd CUTEGUTEF saTEAHE@ 25508 STaney STems

D, D, Dy D, oQrsd

S, 3 7 6 4 5

S, |2 4 3 2 2

S |4 3 8 5 3
Ggawau 3 3 2 2

Solve the following assignment problem.
A B C D

I (/1 4 6 3
II 7 10 9
II1 5 11 7
v 7 8 5

0 B~ ©
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ereu(pd @GS sansdlanar Sidss
A B C D

I 4 6 3

II 7 10 9
III 5 7
7 5

v

11
8

o &~ © =

20. Find the optimum sequence and minimal total elapsed

time.
Job A B C D F G
Machine M; 3 8 7 4 9 8 7
Machine M, 4 3 2 5 1 4 3
Machine M3 6 7 5 11 5 6 12

2 &hg eufleng wHID BFHM Cworss sLibs Corbd Sreams.
Geuena A BCDETFG
ey My 3 8 7 4 9 8 7
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F-8976 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, APRIL 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.

1. Define a covering of a graph.

e Carl_(Hmaller 2 ampen cuapFwm).

2. Define adjacency matrix.

ST Sewilenw U T

3.  Define an Euler graph.

i Cam(H(mene euapFwm.

4. What is a Hamiltonian graph?

anmlloCLraflwer CaTl_(Hh eTemmTed eTebre ?

5. Define the centre of a tree.

DISSeT MULISMS UL

6.  Define a perfect matching.

Qecuailue QUTBHSHD - U TUImI.



10.

11.

12.

What is a planar graph?

sar CHTL_(D\( GTeTmTed GTETET ?

Define a chromatic number.

GUEHTET GTGT - GUEFUIM).

Prove : f(k,,A)=A(A-1)...(A-n+1).
Bmeys : f(k,,A)=A(A-1)..(A-n+1).

Define a diagraph.

Heng&GaT_(H(Hene cuanumI.
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(@ If G, isa (p,, q,) graph and G, is a (p,,q,) graph,
prove that G, xG, is a (p,p,, ¢,p, +q,p,) graph.

G, e® (p,q) Csm@wm wpmd Gy @ (p.,q,)

Cari erafleo G, xG, erarLig (plp2, q1Ds +qu1)
Car (@ eream Hlmies.

Or
(b) Prove: r(m,n)=r(n,m).
Amieis: r(m,n)=r(n,m).
(a) For any graph G, prove that k< A<6.
b5 @ Carm G-gb k<A< aar flneys.
Or

(b) Prove that a closed walk of odd length has a cycle.

ehen Berapaw epigul perLuld @ s&Hm 2 emh
eran flmieys.

9 F-8976




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the number of perfect matchings in k,,.
Ry, -@  Qecueiwe  Cummssmsailer  eremanilsans
SHITEHTS.

Or

Prove that every tree has a center with either a
point or two adjacent points.

e wrdaid  ehaplydeal  sowg G
@l dalsmer  QamarL. ewwid 2 @l erer

Hmieys.

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

a5 e® enow n-fp GsmGman (n-1)
Qoabsg e Hlne|s.
Or

Prove that k; is non-planar.

ks sen&CETL(H\(H e eram Hlmies.

If G isa (p,q) graph find the co-efficient of A" in
f(G.4).

G om (p.q) Casm @@ ealld A '-a1 Gawssms
f(G,1)-& snews.

Or

Prove that a tournament is strong <=>it has a
spanning cycle.

Curiy eallemburearg <=> ASHE 6Tey (LIFeId)
&Hm 2 e erer Hlmie|s.
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16.

17.

18.

19.

20.

Part C (3 x10=30)
Answer any three questions.
Prove, with usual notations, a+S=p=a’'+ /.
apsswrer gHlipsalauy a+pf=p=a’+f eaa fnes.
State and prove Chavatal’s theorem.
greul_Lradler Cammsans sl Hlmies.

State and prove Hall’s marriage theorem.

anraller gweanr Cappses sadl Hlmie|s.

State and prove the five colour theorem.

Bhg aamar Ceppsms smdl blpies.

Let G be graph with n>2 points. Then prove that G is
a tree <=> f(G,A)=AA-1)"".

G @m n=22 ydalsamer QararL Car(Him erers. G am
b <=> f(G,A)=AA-1)"" erar Hmejs.
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F-9532 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, APRIL 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.

1. Define Transcendental function.

cuengwml : el@pslw Fmy.
2. Write the formula for Newton-Raphson method.
Blu,l e griger (peppuiler G&SHTSams 6T (PGS .
3. Define : Interpolation.
cuaTwm : @ FolFmae.
4. Write the Lagrange’s interpolation formula.
Qegrmerflen Qe FQFmad GHSHTEMS 6T(LPSIs.

5. State Newton’s backward difference formula to compute

derivatives.

aumsilaLs  srarughHE Byl Lealar  GarCarmse

Caumur () &srsms Fmnis.



10.

11.

Write Simpson’s 1/3 rule.

Sbsailer 1/3 aflflenw er(pgis.

Write Gauss Elimination method.

srélen BEED (papEL 6T(LHSIS.

What is an iterative method?

NCFLMSE (PED GTETHITED CTETET ?

State Taylor’s series formula.

QLwer QsTLiT GSHTsms eT(psis.

Write modified Euler’s formula.

LIHHULES UL L HUOTET GBESHTSMS 6T(HS)s.

Part B (5 x 5=25)

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

(a)

(b)

Find a real root of the equation x® —2x —5=0 using

bisection method.

@®FLS mdled wpepulled Fwerum( x3—2x-5=0
& e( CUl PPOSMSE &TEHTs.

Or

Use the method of iteration to find a positive root
between 0 and 1 of the equation xe* =1.
swearur® xe® =1-p@& 0 wHML 1-&E G ulemer

@M Was posms o Celms  pamenuil
vweTLhSS sreTs.
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12. (a) A function f(x) is given by the following table. Find
f(0.2) by a suitable formula.

x: 0O 1 2 3 4 5 6
flx): 176 185 194 203 212 220 229

@@ eriy  flx) <peig Speummb iU Leuamentuded
Qsr@ssuuLGererg. s@bs Gsdrsder epan f(0.2)

SITEHT .
X: 0 1 2 3 4 5 6
f(x) . 176 185 194 203 212 220 229

Or
(b) Evaluate f(1.8) from the following data :
X: 0.0 0.5 1.0 1.5 2
f(x): 0.3989 0.3521 0.2420 0.1295 0.0540

Epaipd srejsafiaimbg f(1.8) & wAIGNES.
x: 0.0 0.5 1.0 1.5 2
f(x): 0.3989 0.3521 0.2420 0.1295 0.0540

13. (a) From the following table values of x and y obtain

2
ﬂ and ﬂ for x=1.2.
dx dx?
X 1.0 1.2 1.4 1.6 1.8 2.0 2.2

(y): 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.0250

X HDID y & Epeu(pid SIU_L_G 6D GwT
d d?
wdiysetadlmbg x =1.2—e X HMILD —}21 STEHTS.
dx dx
X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
(y): 2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.0250
Or
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14.

15.

(b)

(a)

(b)

(a)

1
Evaluate I
0

T using Trapezoidal rule with
+x

h=0.2.
h=02  easasream® grmismire®  eddepwl

dx
1+ x2

1
Lweru(hiSS I & wHIEHS.
0

Use Gauss elimination method to solve

2x+y+2=10;3x+2y+32=18; x +4y+9z =16
sredler Basd pevpew LweaTUhsS Siss.
2x+y+2=10;3x+2y+32=18; x +4y+9z =16

Or
Solve by Gauss-Seidal method :

10x+2y+2=9; 26+ 20y -2z =-44;
—-2x+3y+10z =22

&mev e pepperwilt LweTUhisSH Siss.

10x +2y+2=9;2x+20y—-2z=-44;
—2x+3y+10z =22

Using Taylor series find y(0.1) where y(x) satisfies
y=x-y% y0)=1.

Qrwei Gsrier wearu®@sd ¥(0)=1 sravs. Qe

y(x) ererug ¥ =x-y%, y(0)=1 aaTumg Hanay
Qewidlmg.

Or
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16.

17.

18.

(b) Using modified Euler method find y(0.2) and y(0.1)

ifﬂ:xz+y2; y(0)=1.
dx

%:x2+y2; y(0)=1 erafléd wmHOUILL L piiefer
x
wpeopowl vweau@ss  ¥(0.2) womd  y(0.1)-
SITEHTS.

Part C (83 x10=30)

Answer any three questions.

Use Newton-Raphson method to obtain a root of equation
x*-5x+3=0.

x® —Bx +3=0-ar R psas  BluylLer  priger
epewts LwetuBgs Clumis.

Using Lagrange’s interpolation formula find the value of
y corresponding to x =10 from the table.

x: 5 6 9 11

y: 12 13 14 16
Qegrrerflenr  @QeL&Camad @GSHrsmss vweaLbhSS
x=10 5@ @ enemTwimen y—a e
S Lcuananrulled(mbg &rems.

x: 5 6 9 11

y: 12 13 14 16

/2
Evaluate : J.sinx dx using Simpson’s 3/8 rule.
0
/2
Avsaflan 38 offowrs  LweuEEH  [sinx dx-g

0
wHINDS.
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19.

20.

Find the solution of the system using Gauss dJacobi
method :

83x+11y—4z=95; Tx+52y+13z=104;
3x+8y+29z="T1

Sl 83x+11y—4z2=95; 7Tx+52y+132=104 ;
3x+8y+29z="T1 e Sieweu smev MrEGamler pemenwiL
LweTU(HSHE Srears.

Using Runge-Kutta 4t order method find ¥(0.2), y(0.4)

and y(0.6). Given that % =1+y%, y(0)=0.
X

% =1+y%, ¥(0)=0 easQaTRssrL Gererg. gECas
x
GLLT 4 oib auflens pevpews vwearu@ss y(0.2), y(0.4)

womd ¥(0.6) m& sreaws.
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F-8977 Sub. Code

7BMA6C1

B.Sc. DEGREE EXAMINATION, APRIL 2023
Sixth Semester
Mathematics
MECHANICS
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

State parallelogram law of forces.
Menssaflen @eananar cllHullaneand &nmis.

Define centre of two parallel forces.
@rean(H @enen ellenssaier epLSHET UETULIDI.

Define statical friction.
Blepewrer 2 yriie) ellenguliener euanyuimi.

Define uniform catenary.
55 smSledlwb UL

Define the angle of projection.
aHCarantsdlenar euanyuIm.

Write the formula for greatest height attained by the
projection.

aﬁlapaﬂe‘v W& 955 o wsslenen SDL_bSSHSTET
Gsrsdlaman erpgis.

Define line of impact.
Cuorgienss Camligemar euanywm.

Define elasticity.
cuengum : CQBSLpES.



10.

11.

12.

13.

Define central force.
aww alesullenar euanrwm.

Write (P, r) equation of central orbit.
eww alengs uranguier (P, r) gwerun® er(pgis.

Part B (5x5=25)

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

(a)

(b)

(a)

(b)

(a)

State and prove triangle of forces.
lenssatien (p&Camant aldlenws erpdl Hlmie|s.

Or

State and prove lami’s theorem.
Caflav Cepngeos erwsl Flmieys.

If three coplanar forces keep a rigid body 1is
equilibrium then either be concurrent or be all
parallel.
@@ slgmést Qurmefler g Qewdu@b eperm e
st ellengser QUCuTHener Foblaneuiled eSS meD
Sjeuellansser geatnisbaTearm @eameamwunsCalr () @b
yerefludled gpdlliLemeuwnsaCour @ pés Couem(ib erer
Hpia)s.
Or

Derive the intrinsic equations of the catenary.
smdledlwugdlern o erafluer gwerum el g Smed.

A particle is thrown over a triangle from one end of
a horizontal base and grazing the vertex falls on the
other end of the base. If A, B are the base angles
and a the angle of projection, then show that
tanag=tan A+tan B.

W&Garamsder DqliLsEs @  pavarudd  @)mhs)
ahlutiul L gsear Coaoweaariaars Csmi() g
uss wopaear G oflpdmg. A whmid B ereruer
w&Caramsdler Dqliuss GCameammger LOMID o
craig  erHCamantd  erafles  tana=tan A +tanB
e matrial.

Or
9 F-8977




14.

15.

(b)

(a)

(b)

(a)

(b)

Show that the greatest height which a particle with
initial velocity v can reach on a vertical wall at a

distance ‘a’ from the point of projection is — — =>—.

1% caarn  Csm_&ss dHaeCoussgier erdwriui(ib

Q@ gisarmarg el Lerafludlalmpbg ‘@ Csmeaneaigerer

@ Hows@sgssafle om Ldealeaw e bsTd
2 2

Suiyaraiuflen GQumb 2 wiyb V__g_2 oreu Hlmieys.
2g 2v

Obtain the impact of the smooth spheres on a fixed
smooth plane.
cuemeueTLiLITer Gamard e HlenaUITET GUeTe6TLILITET

saroilg Curgisame Qums.

Or
Find the loss of kinetic energy due to direct impact
of two smooth spheres.
@  eupeupriuner  Camerhser  GCprg  Gmgemed
gHUBD Qwss Hmed @Liklaears sreas.
Derive the pedal equation of central orbits.
eww  dasdler  Sp QumEbd  Qusssder
UMSSESLPEF FOGTLTL L S(He.

Or

A particle describes the orbit r" =a” cosn@ under a
central force find the law of force.

@@ gsar www elamsfer &p r" =a"cosnd ereny
urenguiled @QukiGdng erafler ogear cans aldlew

& TGH0TS.
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Find the Resultant of any number of Coplanar forces
acting at a point.

em uydeaillle gsreaug @@ oarerllsmasuliorar gt
engseilen elanere| &ras.

A uniform rod of length 2/ rests with its lower end in
contact with a smooth vertical wall. It is supported by a
string of length a, one end of which of fastened to a point
in the wall and the other end to a point in the rod at a
distance b from the lower end. If the inclination of string

b*(a? - ?)

a’l(2b-1)

2l Blemd 2eLw  fymar sOAUTETE ST  DigLPEIET
cupaipliuner Qem@sg seupbled CsTHIDUIGWITS 2 6marg|.
a Berd odrer sulhdlar 2 geluyLer &b FwbHlanudd
o aremgl. sWpdler e pear Seupdleud LM (paner
soulenr @quiled @mbg b Gsmeneeier sl L Ll (HeTarg).

to the vertical be €, show that cos® @ =

2(. 2 42
Osmi@gsgLer swibbler smie) 6 erafled cos20=M

a®1(26-1)
aa Flmieys.

Find the range on an inclined plane when a particle is
projected.
) gisarler eLpedleir Qumrpsl FTISeTSS 6t

N &S o TS S TGS

Discuss oblique impact of two smooth spheres.

@rean(® eupaipliurer Garemhsaien gre) Gwrsedlener
elleurd).

Derive the differential equation of central orbit.
aww Ceur(psdlen euamssEls(ps FOETUITL Iqamer cu(hesl.
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F-8978 Sub. Code

Time : 3 Hours

7TBMA6C2

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

(CBCS - 2017 onwards)

Part A (10 x 2 =20)
Answer all questions.

What is the difference between analytic function and
differentiable function?

UGWen &y bHnbd sl sss srmlder algdwmsbd

GTGOTGT ?
Check whether the function f(z)= \/w is differentiable
at the origin.
f(2) = [0 s @890 wwsdsssss aen Cordss.

Define Cross Ratio.

GNI&E AHSD - cuenyum.

Find the image of the circle |z—3i|=3 under the map

w=—.

z

|2—3l| =3 ar WbLSNS O =— -6 Ep SIS,
z

Write the formula for the ntt derivative of an analytic
function.

U@Gpenm FTTer N-eugl euensal ST @SS TD 6T(Lpgl.

Maximum : 75 Marks



10.

11.

Find jdz for a closed curve C . (using the definition)

cuevguampaw Garear® C @@ ey cuamere] erafléd Idz

S ITEU0T .

Write the difference between zero and isolated zero.
Lsowid pmib geafllss Lsmuib, elsSunsd eripgi.
Expand (1-2)7" if |z| <1 and if |z| >1.

(1-2)"g |z| <1 wpHmib |z| >1e ellfleuns@s.

3

Find the residue of 22 at z=o0.
z° -1
23
3 6T GTHFFID Z = o0 6D HITETH.
z° -1
) 22% + ) )
Find j 2 +5 along the square with vertices

22 (z+2)(2% +4)
1+i, 2+1,2+2; and 1+2i.

sgipsder  (pemenser 1+i, 2+, 2+21 oo 1+21

2
6“':@“—'”5_[ 2z +5

3 3 HTGHTS.
z2(z+2)(z" +4)

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

(a) Derive the C - R equation in polar form.
C—-R swerun’eL gi(me eulgeilld srams.
Or
(b) If f(z)=wu+iv 1is an analytic function and

p=—SM2X om0 f).

cosh 2y +cos 2x
f(@)=u+iv 2}, TG L&Wpenm &L
u= Sin 2x erafled f(2) smamns.

" cosh 2y +cos 2x

9 F-8978




12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find the bilinear transformation which transforms
z2,=0,2,=1,2z,=0  respectively onto @ =i,
W, =-1, w3 =—i.

2120722:1923:°°g3 a)1=i,w2=—1,w3=—i
GonGu Camig@ @muly Crilud 2 (HuorHmLd
& TGH0TS.

Or
Obtain the general form of a  Dbilinear
transformation having two fixed points.
@m BHevouydaeisamer 2w @@muyg  Coiflwed
o prHosHer Qug euigeud Fmedl.
State and prove Cauchy’s integral formula.
sraslufler Csrens @GS STd daldl Hlnie|s.
Or
State and prove the fundamental theorem of
algebra.
Qupsamils SiqlinemL Cadnsams smm blnie|s.
If z=a 1is a zero of order m for f(z), show that

. 1
z=a 1s a pole of order m for ——

f)°
z=a eerug f(2)-ar m-auflens yseluib erefled
zZ=a yag %—a‘w m -aufleng gi(Heud eram S (Hs.
z
Or
Classify the singularities with examples.
QU(PLOEIGEET eUaELILOSS T(hSSISSTL(H S(Hs.

=3

Evaluate : _[ de
01+x
T odx
wdHna :
'é)]u b !1+x2
Or

State and prove Cauchy’s Residue theorem.
srafller aréss5Gspnsms Faml Hlmies.

3 F-8978




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.
Let f(z)=u(x,y)+iv(x,y) be a function defined in a
region D such that u,vand their first order partial

derivatives are continuous in D . If the first order partial
derivatives of u, vsatisfy the C— R equation at a point

(x,y)e D. Prove that f is differentiable at z=x+1y.
Deaegyp u@dHuller u, v-ear psed aflens LGH euansser
Qarrsflurs @ma@orm  f(2) =ulx,y) +iv(x,y) g
D & auewrumidsiiulHerergl. u, v-ar LGS euamssar C— R
soerumleL  (x,y)e Da yigd OQewwbd. [ yeag
Z=x+1y® aumnsuilL5555 eran Hlmie|s.

Determine the bilinear transformation which maps
0,1, into i,-1,—i respectively. Under this

transformation show that the interior of the unit circle of
the z-plane maps on to the half plane to the y-axis.

0,1, & i,-1,—1 =5 wonGu Csmisgb @m Crflue
o> (HOTHOD  &TaEs. @Qbs 2 (porhosdear Ep 2z -n&Ser
SDEG L LFHET 2 U LDD WG Y -AFE T MTSSETONG
Camr&@b erem sm(hs.

State and prove Cauchy’s integral theorem.

sraslufler Qgrens Cspmsams Fnml Hlnie|s.

State and prove Laurent’s theorem.

myemger GCspmd - gal Himies.

2z
Evaluate : J-L
,O+4sind
2
e e
S e s

0
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F-8979 Sub. Code

7TBMA6C3

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

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

What is meant by Random variable.

FEIMULIL] MY GTETMTED CTETE ?

Define expectation.

UL : Sl erHTUMTSSED.

Define Poisson distribution.

LIMUETET LIFEUEN6) GUETUIm).

State the M.G.F. of Binomial distribution.

FEHmULL ugeueller HmUysdmer o (heuns@h  Fmmilaner
Fo M.

What are large samples?

QUI(BRIGD ETETDHTE T ?

Write the formula for test of significance for single mean
in large samples.

Queprigansersatear  syrefuler Qummenn Corsenarulden
GSHTEDS TG

Define confidence limits.

cueTWMl : BOLINGENS TEEn6D.



10.

11.

12.

Write the formula for students t-distribution.

wrewreu t-Lreuellen Gsdrsdlenar er(psis.

State any two applications of chi-square test.

s-auiss Cansanaruiler gCsab @)@ LWLTSEMmETd Fnmnl.

State y”—test for population variance.

1’ -Garseenfier @Qar elawés euiss syrsfew s

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

If A and B are events of a sample space s such that
A C B then prove that P(A4)< P(B).

gamGeuef s-e, A wpmib B Hlapejser, A B, erafled
P(A)< P(B) eren fimpays.

@)

(i1)

Or

Find the constant %, such that X is continuous
random variable 1is probability density

2
function f(x)= fx®, O<x <.3
0, otherwise

Compute P(l<x<2)

X eeatm e Osmirsdlurer gweumiiy wmmHludier

kx?, 0<x<3

()
(i)

k-wer i smers.

P(1<x<2) srans.

Explain addition property of binomial distribution.

FHMILILIL Ugeuedlen gal L b Liemlenar efleul.

Or

9 F-8979




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find moment generating function of normal
distribution.

@QueBlemers  uredler FmuysHrer o (Heurs@h
FTLIener &TesTs.

Explain the procedure for testing of a statistical
hypothesis.

@@ Yerafludwed erhCamer Carganaruilen Gauiipanmeni
clleurl.
Or

Explain the test of significance for single mean in
large sample.

QuprisanseErsasTear @@ grreflaws Cargaarui@n
Qumrmern GCergaerenw elleul.

Explain the ¢-test of significance for the difference
between the means of two samples.

@ FMISEHE ) @eLulevmer grma
MsHwungsg sarer t-QummEnm Cangenareni

OG5,
Or

Explain the test of significance based on F-test.
F-Cargenaruler SllgLiLen_ullevmer @um(m@mm)

Cargamananit aNlemd@s.

Describe y* test for the independence of attributes.
. . 2 .
Mg LadTLs@hssmear - -GCargamarenw 6flers@s.

Or

Test the hypothesis that ¢ =8, given that s=10 for
a random sample of A size 51.

§=10 eedCurgy o0=8 e dOCsremer
FOeUTULIL sanl SeTe| 51-&@ Cangaman GFlis.
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

State and prove Baye’s theorem.

Cuufler Gaposams e dl Hlnes.

Find mean and variance of Poisson distribution.

ursmenr ureiader syrafl wHmb elossaliss srmafl sreamrs.

Derive the test of significance for difference of
proportions.

Mdlsms@Epsasmar dsdwurssdear CQurmerm Crrgamaranwl
S(mHedl.

State : Test for significance of an observed correlation
and a random sample of 27 pairs of observation from a
normal population gave a correlation co-efficient of 0.6. Is
this significant of correlation in the populations? (Given
V=27-2=25,{,,, =2.06)

el phnejs  Cesrperes  Cargaarl®b,  psdwsgiel
Cargemanenws efleul wHmID e Quablee CumEs Dl
QBhG 27 VMSSHET 2 6T @ Fam THSSILULLG. DS 6T
RUoeys Gaswp 0.6 erafler QuEmEsmde @l Hns Qo
W&Hwuggeud euripsst  oear  Carseenui®. (Given
V=27-2=25,t,,, =2.06).

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

ECp Qar@ssiul(Herer ol Leumenruied(BHg  LImiiEmer
upeuedler Cangenaruiler peranant CUM(HESIS.

x 0 1 2 3 4 5 6 Gwrgsd
f 273 70 30 7 7 2 1 390
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F-8980 Sub. Code

7BMA6C4

B.Sc. DEGREE EXAMINATION, APRIL 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. What is a replacement problem?
@QuBSy LTHNISG SERTEHE, TEIDIED 6TeTe ?
2. Write the formula for average annual total cost.
gyrafl eumLThSy Qwrsss dsweiler GsSrsms 6T (pgis.
3. Write the formula for EOQ with one price break.
@@ oo Qe Ceaaluid EOQ -6r @sdsms er(psis.
4. State the types of inventories.
&S (UG cUNSHMETS Fnnis.
5. Write the characteristics of a queneing system.
cuflang Sjanliber SpUlGwdLsamer er(psis.

6. State the Kendal notation.

QaerLmed @GN amL & samis.



7. Define: Total float and free float.

cuergum: Qrgs Wsamu wHmID s LHn WsemL.

8. What is optimistic time?

#1586 GBI erenmred eramen ?

9. Define: Optimum strategy.

QUTWUM: 2 $FD 2 G

10. What is a saddle point?

GaanriiLjemefl erermmed eretren 2

Part B (5 x 5 = 25)

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

11. (a)

Year

Running
cost

@U(THL_LD

QRULE
Qgevay

The cost price of a machine is Rs. 12,200 and its
scrap value is Rs. 200 running cost are given below
when should the machine be replaced?

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

R0 @Qupdlrsder L&EE afleve ep. 12,200 LHMHID
ogar  sfley  wIHOL @ 200 @ULE Cewe|ser
G ebreu(mLomm)

1 2 3 4 5 6 7 8

200 500 800 1200 1800 2500 3200 4000

LQuUTpg Qubdrsans WTHHETD ?

Or

9 F-8980




12.

13.

(b)

(a)

(b)

(a)

(b)

The cost of a new machine 1s Rs. 5,000 the
maintenance cost of ntt year is Cn = 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?

®m Quibdrsder efllewe er. 5,000 nNeugl GUHL
ugrofiiyé Gewe) Cn = 500 (n-1), n=1,2,.. g
QUBLIBSAT  seT@pUly 0.5 reailey TS S M e
QU L_TBI& (6T &L Yne SiGenan ellbmmed
SSGs@OTATSTS @) (H&E W ?

Explain the costs associated with inventories.

L EFANGINIOIC QsmfryenLw Ceeaefearmbisemer
ollené&s.

Or

An item costs Rs. 235 per tonne. The monthly
requirement is 5 tonnes and each time there is a
set-up cost Rs. 1,000. The cost of carrying inventory
1s at 10% of the value of the stock per year. What is
the optimal order Quantity?

e Cummefler elene Lemens@ ep. 235 LISTHST
Coemen 5 Lemser wHMD elCeunm  (papLDd

SenwliLs QFwe] . 1,000. F7&ms oT(HSSHFCFOQID

Qeoe| auBLSINE isem wIHUGD 10% erafled Hem
saar Gal L Semey Wmg)?

Explain : (M /M /1): (eo/ FIF0) model.
aoufl: (M/M/1):(co/ FIF0) wrd
Or

If 1=10, £ =16 in (M/M/1):(eo/ FIFO) model find
P and E(n)

0

(M/M/1):(e/ FIFO) wordf@é A=10, u=16
erefled P, womid E(n) srers.

0
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14. (a) Find the critical path of the project.

Activity A B C D E F G H 1 dJ
Predecessor - — A B CD CD E E FG HI
Duration (days) 4 6 9 7 5 4 3 6 9 4

S gdlen wIMBlede LTSS HTEHTS.
Glewe A BCD E F GH 1 J
perGlawe -~ - A B CD CD E E FG HLI
sreob (prefle)) 4 6 9 7 5 4 3 6 9 4
Or
(b) Distinguish between PERT and CPM.
PERT wpmip CPM — & Coupiui(égis.
15. (a) Solve the game graphically.

B
A3 -3 4
1 1 =

ellenemwimenl euarUL(pepulled Sids.

B
A [3 -3 4]
1 1 —
Or
(b) Solve the following game by linear programming
technique.
B
1 -1 3
Als 5 -3
6 2 -2

Epeupd efleverwimten GriTwe Hi 2 Al Siés.

1 -1 3
A 3 5 -3
6 2 -2
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Part C (3x10=130)
Answer any three questions.

16. The purchase price of a truck is Rs. 8,000 maintenance
cost and resale value are as given below. Find at which
time it is profitable to replace the truck.

Year 1 2 3 4 5 6 7 8

Maintenance 1,000 1,300 1,700 2,200 2,900 3,800 4,800 6,000
cost

Resale value 4,000 2,000 1,200 600 500 400 400 400

@M 4r&dler eurmdlu aflene ep. 8,000 ugmwlliLE Cgaway
wHoib wyelpumer wHUL CoCe CarThHidsliLl (HeTerg.
TLQUMTPG! 1475-83 THHTTE® TLSTLONS @) (B @D ?

<6 (h) 1 2 3 4 5 6 7 8
ugmofliy 1,000 1,300 1,700 2,200 2,900 3,800 4,800 6,000
Qerea]

Wy efllpueer 4,000 2,000 1,200 600 500 400 400 400
&I

17. Find the EOQ for a product whose price breaks are as

follows.
Quantity Cost per unit
0<@, <100 20
100<Q, <200 18
200<Q, 16

The monthly demand for the product is 400 units. The
storage cost is 20% of the unit cost of the product and the
cost of ordering is Rs. 25 per months.

. F-8980




18.

19.

&G Car@ssiiul Hearer @ Qurmefler ellameLiLil iquig)dd
EOQ sras.

{676 @ Sedler cllena
0<@Q, <100 20
100<@Q, <200 18
200<Q, 16

Su@urmefler  wrsThdly CHemes 400  DHOGHSET.DG6
ausHmrLE CQFwa; Fem @f 0@ oleeuld 20%
Cal & Qeeway LISSHDE oh. 25.

Explain the elements of a queneing sytem.

srs8 (LY euflens epwlider 2 mililgemer afleu.

Find T,,T, and critical path for the project given below

Activity to

=+
=4
—+

S

1-2 1 2 3
2-3 1 2 3
2-4 1 3 5
3-5 3 4 5
4-5 2 3 4
4-6 3 5 7
5-7 4 5 6
6-7 6 7 8
7-8 2 4 6
7-9 4 6 8
8-10 1 2 3
9-10 3 5 7

6 F-8980




&G QasrhssiiurL i gdneg T,,T, wombd wrpbleel

LTenG &TeHTs.

Qewed t, tm tp
1-2 1 2 3
2-3 1 2 3
2-4 1 3 5
3-5 3 4 5
4-5 2 3 4
46 3 5 7
57 4 5 6
6-7 6 7 8
78 2 4 6
79 4 6 8
810 1 2 3
9-10 3 5 7

20. Solve the game graphically

B: B: Bs Bua
Al 4 -2 3 -1
Al-1 2 0 1
As\-2 1 -2 0

cueyuL (pepuled elameruri el g Sirés.

B: B2 Bs Bs
Al 4 -2 3 -1
A2l-1 2 0 1
As\-—2 1 -2 0
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F-8981 Sub. Code

7TBMAE3A

B.Sc. DEGREE EXAMINATION, APRIL 2023.
Sixth Semester
Mathematics
Elective - DISCRETE MATHEMATICS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

What is conjunction?

@EERTLI) ETETHTE GTETEN 2

Prove that (Pv Q) — P is a tautology.
(PvQ)— P siteu o arenwo eran Hlmias.
If A={1,2, 3,4} and

R={1,1),1, 3),(2, 3),(3, 2),(3, 3),(4, 3)} draw the digraph
of R.

A={1,2, 3,4} wpmbd
R={1,1),1, 3),(2, 3),(3,2),(3, 3),(4, 3)} crafe R—eir Hens
GUENTENLI UGS,

If A={c,d}, B=1{1, 2}, C=1{2 3! find (AxB)U(AxC).
A=lce,d}, B=11,2}, C=12 3} eraflé®> (AxB)U(AXC)

SIS,



10.

11.

Define : Hamming distance.

cuanTwm : Cawlsik gryb.

Find the minimum distance of the encoding function
e:B* > B* given by e(00)=0000, e(10)=0110,
e(01)=1011, e(11)=1100.

e(00)=0000, e(10)=0110, e(01)=1011, e(11)=1100

erar Qar@asiiur L GOl @ sy e: B® — B'—ear 8sfm)
ST &TEHTs;.

Define : NFA.

cuengum : NFA.

When do you say that two automata are equivalent?

eriCumg @ sralwund QuBSTBSET FOTTOTETENE 6T6mdH
Fnmieumul ?

Define : A phrase — structure grammer.

cuaTWIm : 6(F CEmTHEDTLT el @e&EHemid.
Define : Type 1 and Type 2 grammer.
UTWIM : cuend 1 HMI euens 2 ©)ESHETHEISET.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Construct truth table :
(TPA(]QAR)V(QAR)V(PAR).

2 TS ST L L QUMETEN ! Glq 66 LDES.
(TPA(TIQAR)V(@QAR)V(PAR)

Or

9 F-8981




12.

13.

(b)

(a)

(b)

(a)

(b)

Prove by indirect method :
lg. p—aq, pyvt=t
wepmps alfludled Hlmieys —|q, p—>q, pvt=t.

If A={1,2,3,4} and
R={1,1),1, 3),(2, 3),(3, 4),(4,1),(4, 2)} then find the
transitive closure of R.

A={1,2,3,4} wpmbd
R={1,1),1,3),(2, 3),(3, 4),(4,1),(4, 2)} eraflles R—eir

GLSHSL DL LIS STEHs.
Or

If (L,<) is a lattice and for any a,be L, prove that
the following are equivalent.

G a<b
() avb=b
(i) anb=a

(L,S) @ eeoeouldawd wompn abe Ll  peE
EpeumLIME FDTATDTETEMG 6ram Hlmics.

1 a<bd

(i) avb=b

(i) aAb=a

Explain group code function.

GSO&EGSNUL[H& erienLs eleréEs.
Or

Explain decoding and error correction.

@hlellessbd womb Yery SHmssnsmar cileufl.
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14.

15.

(a)

(b)

(a)

(b)

Construct a finite automation M accepting

{ab, ba}.

{ab, ba} e gh@Ebd @m wyen srelund M o

Qg QUG LDES.

Or

Construct an NFA accepting L ={xe {a, b} :|x/>3
and third symbol of x from the right is a}.

L={xe{a,b} :|f]23 wppd ewgupsddnss
x—ar amrag GHUG o} Qsmar gHESD @

NFA g aigauanwnss.

Construct a grammer for the language

L ={ai,b2i i1 21}.

L:{ai,bZi:iZI} erarn QOTPNESG @ GOEHETSMS

GUlq QUG LDES.

Or
Construct an NFA accepting L(G) where

G=1{S—aS|bA|b, A—aA|bS|al}.

L(G) & gvewmm @m NFA ageamoss @do
G={S—>aS|bAlb, A—aAl|bS|al}.
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16.

17.

18.

19.

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

(a) Obtain the principal conjunctive normal form
(P> R)A(@o P).

(b) Obtain the principal disjunctive normal form

P(P-@ |(lQv]P).

(@) sarow grrdoans QU ayagosl Cups
(P> R)A Qe P).

(<) wsaren AN Guid eigeidomsts QuDE.

P(P-@n (levp)

Show that the direct product of any two distributive

lattices is a distributive lattice.

@ umdl®h Gererdseiar Gyl QUEBESRD @
uBEL OO erared erar Hlmies.

Explain the procedure for generating group codes.

GD& GMUIDG@mar 2 (Heurs@h (pemerw efleui.

If L is the set accepted by an NFA M, then prove that
there exists an FA M’ that accepts L .

L cremugy M eetp e NFA-e0 ghmsGamereriiil L
savid erafled Loy ghmsQameneswrm M earp gm FA
MBS (HSGD eTer Hlmie|s.

5 F-8981




20.

(a)

(b)

Find the language generated by the grammer
G=(N,T,P,S) where N ={S, A}, T ={a,b},
P={S—aS,S — aAb, A — bAa, A — ba}.

Show that the set {a”b”c”;n > 1} is a context —
sensitive language.

@Qessard G =(N,T,P,S) <y o (heurdsiulL
Qumfeows srars. @&o N =1{S, A}, T ={a,b},
P={S—aS, S — aAb, A — bAa, A — ba}.

SEwTLD {a"b”c”;n 21} R Gblas@ o umHb Cwmf

oTerrd Sm(h.
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F-8982 Sub. Code

7BMAE3B

B.Sc. DEGREE EXAMINATION, APRIL 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.
1. Define : “*A.
cuengum = A

2. When is a fuzzy set normal?
eriCurg g Qsefloum sewrd @uidLiTerg ?

3. What is a fuzzy complement?
Qaefleum Bl erammmed erebren ?

4, Define a fuzzy intersection.
Qzefleun el el euenFwim.

5. State the De-Morgan’s laws for fuzzy sets.
Qzefloim samThisEndd@ lo-oMTgEer clldlaamen snmis.
6. Define a fuzzy number.

Qzefleun eramenemt cUELIMI.

7. State the identity law of fuzzy intervals.
Qzefleun @ Celals@EpssTar sweafl el snm.



10.

11.

12.

Define Max-min composition.

SHs-Gean Cariy cuanyum.

Define a transitive fuzzy relation.

sLLi Ogefloum Gsmifenu euenywim.

Define a fuzzy weak ordering.

Qszefleun s cullansiLhSsSMmed UTWM.

Part B (bx5=25)

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

(a)

(b)

()

(b)

Prove s ()“A, =* (ﬂ Aij.

iel el

fnars : (1“4, =" (nAi].

Or
Prove : “*[f(A)]= fl‘“AJ.

ey - ““[f(4)]=f|" 4].

Prove that the equilibrium of a fuzzy complement is
unique.

Qgzefleum BlyGuier soblend @HeNd 2 LW eTer
Bloieys.

Or

Give four examples of ¢-norms which are fuzzy
intersection.

Qzafleum Geul s @@m&@ED brearg [ CpHlokisafler
THSHIGETL(H S(HS.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

If (i, u, c) is a dual triple, prove that

u(a,b) = c(ile(a),c(b)]) is a t -conorm.

(i, u,c) eI oIGI (Pl ereefled
u(a,b) = c(ile(a),c(d)]) @m t-Qem@pdlon  erer
Hyes.

Or

What is law of excluded middle? Give three fuzzy
operation satisfy it.

essliul L BHeyssTar il eTemmmed cTeer? igeamer
Lisd ety Csefleun QFuedsd epemam H(Hs.
Explain a fuzzy equivalence relation with example.
Qzefleumy  gwomer  CAsTLieu  aTHSSHSSTL(HL6T
clleTé@s.

Or

Explain the arithmetic operation on fuzzy numbers.
Qsefleumy erarseflen 15g eravsails CQeswuedsamer
clleTé@s.

Ilustrate using figure the concepts, ordinary and
strong fuzzy homomorphism.
ST Ty 6w0T HMILD cuellanLowlmen Qzetleum

QewCeriiyemwaamar LILLD euanihgl 6l6TsEs.

Or

Explain fuzzy ordering relation.

Qzefleun auflengu(REEID QST T EMeT 68l6TdEHs.
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16.

17.

18.

19.

20.

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

State and prove the necessary and sufficient condition for
a fuzzy set on R to be convex.

R-én Bg odter @m Qgefleupy semd @eleurs @més
Cunmgirer wohmib Caameuwnar Hlubsamearewl gl Hlimie|s.
Prove that the standard fuzzy intersection is the only
idempotent ¢ -norm.

Blevoowrer Ggefleum Qe (B wLHCw gerar&Ee@ ¢ -CpHob
eTa 16lmics.

State the prove the necessary and sufficient condition for
A to be a fuzzy number.

A Oselleumy eramanns  @Qmés Cungomear  WwHmID
Coamauwiman Blubgsmarenw sl Hlmies.

A ,B,C are fuzzy intervals, prove that
A(B+C)=A.B+A.C,if b.C>0Vbe B and ce C.

A,B,C eeamuar Ogalleumy Qe Qeseflisear, b.C >0 Vbe B
wopd ce C aafler A(B+C)=A.B+A.C aar Hpeys.

Explain fuzzy Morphisms.
Qzefleun @LiLjeEMET 68l6TdEHs.
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