F-5941 Sub. Code

7BMA1C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
First Semester
Mathematics
CALCULUS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Find the nth derivative of x2e® .

x’e™ —an n e euesui® sres.

State Leibnitz formula.
sSllbafl_edlen @SS TEMNSE Fnmis.

Write the formula for radius of curvature in polar

coordinates.

Cureort Y wlsramasaic aumere| yrsHnstar Gs5HT5ms
CT(LPSIS.

Define : Asymptote.
cuerm : BSOS QsTHCSHTH.
State any two properties of definite integral.

uaTUNES QsTensuiL i e FECHEID @) LIGRTLISEMET 6T(LSIs.



10.

11.

Write Bernoulli’s formula.

o@uirGlamreuaiiudien @SS THMS 6T(LpS)s.

ab
Evaluate : jjxys dydx .
00

LHIGAHS : ]zixy?’ dydx .
00

Define : Jacobian.
auenmuim : CaysCamilwen.
Define : Beta function.

cuenwImy : L9 LT L.

Prove : F[%j = \/; .

Hmiays : r&j =z

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

(a) Find the radius of curvature to the curve
9y® —4x* =5 at (1, 1).

auemaraueny 9y* —4x? =5-p@ (1, 1) —eb cuemaTe] <,7id

STETS.

9 F-5941




12.

13.

(b)

(a)

(b)

(a)

Find the evolute of the parabola y? =4ax .
LITGUENGTWILD y2 = 40X —6T SIOTEUMIT &TEHTS.

Show that the radius of curvature at any point of

2
the catenary y= ccosh(fj is 2.
c c

yzccosh(ﬁj aerm  sRFSwLSHDEG TOCsED 6

2
yerafludley euanemey < 7bd Y e ar_(ha.
c

Or
t2+1
Find the asymptotes of the curve ac:t2 1’
£
YTV
2 +1 t* , , o
x=t2 T’ y=t_1 eTemm  eueneTeuaFUllel  HHSS

QzsTHCHT(HHMETE ST,

vsinx T

Jsinx ++/cosx 4

z
2
Prove : I
0

4

2 Asinx T
jf)]@_l@_la;: ‘[\/Sl =
0

nx ++cosx 4

Or

3 F-5941




14.

15.

(b) Evaluate : I x* sin 2x dx .

(a)

(b)

(a)

(b)

0B9Gs : [x* sin2xdx .
Evaluate _[ sz y*dxdy where D is the circular
disc x? +y*<1.
”x2y2 dx dy —g 0H19Hs Qe D eramug) x” + y* <1
Glr)eirrg) QLS 5.

Or

Evaluate :

O Ly

ﬁix +y2 422 dxdydz.
00

m@ﬁﬁ]@&:j‘jix +y?+2? dxdydz.
000
281 = x6
Prove:!%ﬁzO.
® 8

x5 - x®
Blimieys : j(JlJW):O'

0

Or

2

Prove : Isin’”xcos”xdx:lﬂ(m+1,n+1)
: 2 2 2

3
. 1 m+1 n+1
&: |sin” xcos" xdx == , .
Blpa ! 2/3[ 2 2]

4 F-5941




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

If y= cos(m sin™' x) prove that (1 - xz)yn+2 —(2n+1)xy,,, +

(m2 —nz)yn =0.

y = cos(m sin™" x) erafled (1 —x? )yn+2 —(2n+1)xy,,, +

(mz - nz)yn =0 eran Bimieys.
Find all the asymptotes of the curve x® —xy* +6y* =0.

x® —xy? +6y* =0 ereim euaneTeuanyuden AOAEF FHSLS

QsTHCHT(HEHMETS HTetTs.

(a) Derive the reduction formula for j x" cosaxdx .

(b) Find the formula for |sin” xdx .

O 0 | N

(1) Ix" cosax dx &1 Gan&Sed eumiLml L& Smed.

(<) |sin" xdx e GSHr505E SIS,

O 0 |

5 F-5941




19.

20.

By changing order of integration evaluate

auflens wrHS CgTensuill () L sreams
34a-y
.[ (x + y)dxdy
0

1

}-U
=
o
<
)

>

3

S
Il
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F-5942 Sub. Code
7BMA1C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
First Semester
Mathematics
ALGEBRA AND TRIGONOMETRY
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. State Binomial theorem.
FOHOILLS CEHDE®S o mis.
2. Prove that : log2=1—l+l—l+....
2 3 4
1 1 1
clog2=1-—+———+
Hmieys : log 57372

3. If a,B, 7,8 are the roots of x* + px® + qx* +rx +s=0 find

the value of Z(%j .

a,p,r, 8 eemuer x +pxd+gx?+rx+s=0 -a ELPGUBISEIT

erefled Z(%} - 61 S| HTeuTs.



10.

State Newton’s theorem.

Bl Lafler Cappsms ar(ps)s.

Define a triple root.

S (POl LPOSDS QUL

State Rolle’s theorem.

Crmedlen CaHMSNS 6T(LpS)I5.

Find all the values of (-1)"*.

(-1)"* -en SDENSF] DELILHENGTULD &HTEHTS.
Expand siné interms of 6.

sin@ -aneu @ -eflerm 2 miliLsenTs MflSg) eT(pgIs.
Prove that : cosh®x —sinh®x =1.

Hlmeys : cosh? x —sinh®x =1.

y ~(4n+1)Z
Prove that: i' =e 2

T
. —(4n+1)§

Blmeys: i =e

9 F-5942




Part B (5 x5 =25)

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

11. (a) Sum the series i+ 3.7 + 3.7.11 +
18 18.24 18.24.30

3 3.7 3.7.11
+

1 + +....00-0@ fNe : -
18 "18.24 1gz2aso  ° Cemflen smBse sramns

Or
2 3
(b) Prove that : log2 - (log2) + (log2)” _ = l
2! 3! 2
fmas: loga 108" (082’ 1
mieys : log ol 3 =g

12. (a) Solve the equation 4x® —24x* +23x+18=0, given

that the roots are in arithmetic progression.

4x” -24x% +23x+18=0  -a@r  (porsaT sl
dmsHuder  @msELweafler bs  FwaTUTL LS
St ayib.
Or
(b) Increase the roots of the equation
3xt +7x* -15x +x—-2=0 by 7.

3x* +7x® —15x" +x-2=0 GTGUTM FLOGTLITL g 60T

ELPEBIGENET 7 -6 DS &M &,

3 F-5942




13.

14.

(a)

(b)

(a)

(b)

Prove that the equation x*—-3gx+2r=0 has a
double root if ¢® =r?.

¢’ =r" aafles x°-3gx+2r=0 erémm s0EUT 14 HEG
@rlenL epeid 2 ar(h eTar Himies .
Or

Find the root of the equation x®-3x+1=0 which

lies between 1 and 2 by Newton’s method.
1 wpmib 2-pE QoL x°-3x+1=0 eram
FLOGTUIML G 60T PLPOSENS Iyl L6t (penmudled &matmss.
Solve completely x® —4x® +8=0.
x® —4x® +8=0-5 WmLLTS SiEs.
Or

Find approximately the value of @ in radians if

sind 863
0 864
s1r81€ =% aafled  f-ar UL Crigueier

CamymuLonss SrenTs.

4 F-5942




15.

16.

17.

18.

19.

1+tanhx

(a) Prove that: ————— =cosh2x + sinh 2x .
1-tanhx
Blmieys : m—cosh2x+sinh2x
e ] anhx '
Or

(b) If i*® = +ib prove that a® +b? = e "7

- q+ib

7 =a+ib eraflé a? +b? = e U™

ereu Hlmies.
Part C (3 x 10 =30)

Answer any three questions.

Prove that :

" 1 1 1
1og(1+_j 1o _ __ .
n 2(n+1) 2.3(n+1)° 3.4(n+1)
Bimieys :

" 1 1 1
10g(1+—) =1- - 5= T
n 2(n+1) 23(n+1)° 3.4(n+1)

Solve : 6x° +11x* —35x® +33x*> +11x +6=0.

8irés : 6x° +11x" —35x” +33x% +11x+6=0.

Find the positive root of x®> —x-3=0 correct to two
decimal places by Horner’s method.

x°—x-3=0 e swerur yer Was posmE @I
SEFLOTBIE (G @ anTieilen (PenmUIlEd &Taims.

Expand cos® @sin®  in a series of sines of multiples of 6.

cos® Osin® 0 -aeu evsesafar 0 -eSer Lk e9f&s.

. F-5942




20.

If tan(f+i¢) =cosa+isina, prove that 0=""1" and

1 T«
=—logtan| —+—|.
$=7los (4 zj
tan(f +ig) =cosa+isina erafe, g=""7 7 LHMILD

o= %logtan(%+ %j ereu Hlmies.

6 F-5942




F-5943 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
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. Define direction cosines of a line.

Cailig e HengsH6lETengFemEeneT LenFwm).

2. What are the different forms of equation of a straight line
in space?

Qeuafludle CrTCamig 6 CleueuCeum FoGTLIT(HNSET 6T6umen?

3. Define skew lines.
CarlL CarhseneT cuenrwim.
4, What is the definition of tangent line of the surface?

uplilen QasrhCsmig 6T ueanrwenn eTere?

5. What is the definition of cone?

G DLY6IT GUENTLIGHM GTEITE?



10.

11.

What is the definition of cylinder?

2 (HENETUIEIT CUEHTLIGHD GTEITEN?

Define dot product of two vectors.

CeusLiisatler Lerafl ClLmEHme euanFuIm).

What is the solenoidal condition in vectors?

QeusLitsefler Lumieupm HlUbSemaT cremen?

Define the line integral of f over C.

C & Bg) [ -1 Caml_(H$ESMens cuenruimy.

State Gauss divergence theorem.

sredler umiey CsHmSenS Fam.

Part B

(5 x 5= 25)

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

(a) Find the equation of the plane through (2, 3, —4) and

(1, -1, 3) and parallel to the x -axis.

(2,3, -4) wpmid (1, -1, 3) -em euflwing CQ&eeyd HmID

X - 9|55 @) ETIITEN SeTHE 6o FLOETLM(H SHTeuTs.

Or

(b) Find in symmetry form the equation of the line

given by x+5y—2z=7; 2x-5y+3z+1=0.

CaTiq 657 FLETUT(H&SET FOFET culy 66 STeTs.

xX+by—-2z=7;2x-5y+3z+1=0

F-5943




12.

13.

(a)

(b)

(a)

x-2 y-4 z-5
2 2

Show that the lines and

x-5 y-8 z-T7
2 23

equation of the plane containing them.

are coplanar and find the

x-2 y-4 z-5
1 2 2

x-5 y-8 z-T7

PO Ty T e T e
eremaT @mser Carhiser erem sTl(ha. C@Ib Sjaneu

2 LW HETHMS &TEH0S.

Or

Find the equation of the sphere passing through the
pOintS (07 07 0)’ (]-7 07 O)’ (07 17 0)9 (07 07 ]-)'

(0,0, 0), (1, 0, 0), (0, 1, 0), (0, 0, 1) s Gedgitd

Camersdlen FLOGTLITL Nl STeTs.

Find the equation of the right circular cone with
x—2 :y+1 _ z—-4 as

vertex at (2,-1,4) the line 2 1

the axis and semi vertical angle cos™ (%}

x-2 y+1 z-4

<y CrrGamenTid cos™! 4 , O|&5
J6 1 2

wHoid wpever (2, —1,4) Gaream Cpieul L &ibepul

ST,

Or

3 F-5943




14.

15.

(b)

(a)

(b)

(a)

Find the equation of the cylinder whose generators

are parallel to the line g === % and whose guiding
curves is the ellipse x* +2y* =1 and 2 =0.

afer Qo Sdr el x®+2y° =1 wpmp z2=0
Qarerr_ o (HeneTudleln FOGTUTL GOL.  SMEWTEH.  DF6T

2 (Heunsdlaar Camp g = % = %é;@ G\ememTTEg).

Find the unit normal to the surface x® —xyz+2° =1

at (1,1,1).

upliy x° —xyz +2° =1-an Qeiigss swms (1,1,1)6

STETS.

Or

Prove that div(r"7)=(n+3)r". Deduce that r"7 is

solenoidal iff n=-3.

n

div(r"r)=(n+3)r* ear  flmeys Cogid r'r
urlieupmg < n =—3 eremlens S(Hadl.

Find the work done by the force
F = 3xyLT - 52} +10xk along the curve C, x=1t*+1,
y=2t, z=t* from t=1to t=2.

C arayib faveray x =12 +1, y =2t*, z =t° arafler elews
Qaig  Couameenw F =3xyi —5zj +10xk @ t=1
PS5 b =2 &G STeuTs.

Or

4 F-5943




16.

17.

18.

(b) Evaluate .[(exdx +2ydy—dz) by using theorem

where C isthe curve x> +y?* =4, z2=2.
I(exdx+2ydy—dz) wHly srems. Qmi@g C ererg
x*+y* =4, z2=2 aab eflevaray.

Part C (3 x 10 =30)

Answer any three questions.

Prove that sin®a +sin® f+sin®y +sin®§ = % where the

line makes an angles «,f, y, & with the four diagonals of

a cube.

-9 .9 -9 -9 8 . .
sin“ @ +sin” f +sin” y + sin 525 Tar  HTL(hH&  QmIE
a,B,y,0 GTGITLIGHT Carl(H&@LWD epena il L& g% @D

@anLuleorer Csmewrid.

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

equation.
(1,1, -3) auflurs QeaQib wHmb serd x—2y-2z2—-7=0

aal (3, -1, —1) & QsrHb Carergdlen FETUT(H ST6wTs.

Derive the equation of the cylinder.

2 (menarudler FoemT el S(medl.

. F-5943




19.

20.

Find the angle between the surface x*+y* +2* =29 and
2+ y +2° +4x-6y—82—-47=0 at (4 -3, 2).

upliyser x” + y* + 2% =29 LD HMILD

X+ +2°+4x-6y-82-47=0 Qe et Caramsms
(4 -3,2) o sreams.

Verify stokes theorem for f = (x% - y2)2+2xy; in the

rectangular region x =0, y=0,x=a,y=5>.

f:(xz—y2)2+2xy;és@®&6h@a;m x=0,y=0,x=a,y=b
-@e evCLrgev Copméeng Filum.

5 F-5943




F-5944 Sub. Code
7TBMA2C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
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 Monotonic sequence.
RMGUTEE@ CsTL ey cuanTwim).
2. Define the limit of sequence with example.

Qg m_ler eréveneanit 6T(HSGISSHTL(NL_60T QUENTIM).

3. Define subsequence with example.

2 I QgTLanT T(HSSISSTL_(NL_60T G FUIm).

4. Define limit point of the sequence (a,).

Qamir (a,) -6 eTebena LiaTarlanit cuanFuIm).



10.

11.

. n!
Test the convergence of the series Z—n
n
n!
Z—n -6 (PEBIGSME CFTElEaa] .
n

State Cauchy’s integral test.
sraslufler Cgrens Camsanamenl sam).

Define alternating series.

eeammell L cuflesamw euanyuwim.

State Abel’s test.

guadler Camseamareni dam.

LQ-F...:ES, if S=1+L2+L+...
5 4 2

Prove that 1+ 31—2 + 3

S:1+L2+i2+... eTerllev 1+i2+i2+...=§8,
2 3 3 5 4

Give an example of Cauchy product.
sradl UmEEM T(HSSHSHTL(H S(HsS.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) Prove that any sequence (a,) diverging to o is
bounded below but not bounded above.
ThF @M w&@ edflybd Csmir  (a,)-b  Coe
QUIDL LG DD Yermed S UL 6Te
Hmels.
Or

2 F-5944




12.

13.

(b)

(a)

(b)

(a)

If (a,) > a and (b,) > b prove that (¢, b,) > ab.

(a,) >a wombd (b, >b caafled (a,b,) —>ab erer

Bmeys.

Show that lim (1 N l} —e.

n—o0 n

lim [1 + lj =e ara &T_(hs.

n—»o n

Or

Prove that any Cauchy sequence is a bounded

sequence.

THS @ STadl QFTL(HLD eurbL (STLgTE@h erar Hlimies.

2"n!
n

Test the convergence of the series Z
n

by

D’Alembert’s ratio test.

"n!
22 nE e RFEIGSO® g Aebui’ev  aldls

nn

Carsenananw Csmanr(h Camdlés.

Or

3 F-5944




14.

15.

(b)

(a)

(b)

(a)

. . 1
Discuss the convergence of the series Z

n(logn)
using Cauchy’s test.
sradluflenr  Conseanenenw  Csmer(h Z n(ljgn) -

R(HEGSma efleums).

State and prove Leibnitz’s test.
a0l _eSlenr Camgenanenw gail Hlmiey.
Or

Discuss the convergence of the  series

Z[1+%+...+lj (sinné)

n n

Qgm ZEI+%+...+%)@—@T R(HBIGSEN

elleurd).

If the series Zan and an converge to the sums

a and b respectively and if both the series converge

absolutely, prove that Cauchy product ZCn

converges absolutely and has the sum ab.

Qgr_ftsdr Y a, whpb Y b, g a, bée salsg
RMHEIGD eTafld Dgear sradl ClumEsHD ZCn b abs&g
sllSs @ORIGLD oran Hpie,s.

Or
4 F-5944




(b)

16. If a, > a and a, #0 for all n. Prove that (Lj —>l.

Prove that the sum of an absolutely convergent
series is unaltered by any rearrangement of its
terms.

o miysener  IHDH  JewlLgTed Fafllss @D
aulengullen sa.(HseL LOMMTE) cTe Hlmies.

Part C (83 x 10 =30)

Answer any three questions.

a

n

a

a, > a wpmb a, #0 V n el (L]—)l ere Hlmieys.
a

a

n

17. Show that 1im(1°i”j —0,if p>0.

lim

n—o

n—oo

n

(Ingnj =0, p>0 erafle eren HT_(HS.
n

18. Test the convergence by Gauss test.

LLaB a@r) BB

A

4 7(y+1)2!

sredler Gamgenen Csmean(h e Lki@Gsame Candlés

1,98, alat]) B(B+1)
/4 7(y+1)2!

+...

5 F-5944




19.

20.

Show that the series converges for all values of 6.

Zsinné’

n

0 -6 erebev SIS EREEGD CSTLIT (HBIGLD 6Tem ST (H.

sinn@
2=,

State and prove Merten’s theorem.

QL afler Capméang saml Hlme,s.

6 F-5944




F-5945 Sub. Code

7TBMA3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define symmetric Group of degree n.
n aifleng s&&m Godams cuenmuwim.

2. Show that (z,+) is a group.
(2,+) em G ear s (Hs.

3. Define cyclic subgroup.
FESTSHGEHLD— GUn T

4. Define order of an element.

2 miliklen aufleng cramTenenT cuen LI



10.

11.

Define quotient group of G modulo N.
G w @ N Feys@odsms cuenruwim.

Define homomorphism.
Qewerm CaMTESma aUETUIm).
Define Ring.
QUEMETUISENS GUEDTWIMI.
What is an integral domain?
GTGHT S| JTRIGLD GTEITMITE) GTETENT?
Give an example of prime ideal.
UST &7 eUeneTSEIE®E (1 T(HSFHEET(H H(1Hs.
Define Euclidean domain.
W, Gefliq LG < FhISLD — cuenuwim).
Part B (5 x5 =25)
Answer all questions.
(a) Prove that the set of all 2 x 2 non singular matrices
b
(a dj where a, b, ¢, de R is a group under matrix

c

multiplication.

b
(a dj ,a,b,c,de R ereniid 2 X 2 g(mano jawnflsaetlen
c

senrld janfl umEsma CUTMISF G erar Hlmie|s.

Or

9 F-5945




12.

13.

(b)

(a)

(b)

(a)

(b)

!
Prove that A, 1s a group containing n

n

permutations.

n!
A, ererug) 5 cuflensrHohisamer GETETL @GHOW 6TeT
Bmieys.

Prove that a subgroup of cyclic group is cyclic.

FEET GOSN 2 L GO F&HETEGOLD eTerr S (Hs.

Or

Prove that any two left cosets of H are either

identical or disjoint where H 1is a subgroup.

ahs Q@ H-er QLg gmamsSahiGHEhD FDOTS

QMmEEL dog C(urg e mlLdmg erer Hlmeys. G)nid

H cremug) o | @eoid.

Prove that HN 1is a subgroup of G where H 1is a

subgroup of G and N is a normal subgroup of G .

H eranmugy G -ulen 2 " geod womid N eremug) G -ule

Crreno 2 LG erafley HN ep 2 L @Geld erar blmieys.
Or

Prove that any finite cyclic group of order n is

isomorphic to (z,, +).

aufleng n ey QETETL eThs (LplgajeTem sawrpd (2,, +) b

GuILTMSEME cTET Hlmi6s.

3 F-5945




14.

15.

16.

(a)

(b)

(a)

(b)

Prove that any field F'is an integral domain.
6THS 6p(1h HETLD F-1D 6(Th GTEHT DTHISLD Y, @GLD 6Ter Hlmies.

Or

Prove that the only ideals of F are {0} and F

where F'is any field.
F om sarb crafley F -en G Freuememwid {0} wmmbd
F eram flmieys.

Prove that P is a prime ideal if R/ P 1is an integral

domain.
P eraiug) uisn Sreuememd <> R/ P e erafm <imhish
ere Hlmieys.

(0)3

Prove that ‘a’1s a unit in R iff d(a)=d(c) where c

1s a nonzero element of an Euclidean domain R.
a geaig R-am i@ < d(a)=d(c), ¢ ererug) wdefll

SiTEIsD R-6m Lswionm o mUL erer Hlimies.
Part C (3 x 10 =30)

Answer any three questions.

Prove that any permutation can be expressed as a

product of disjoint cycles.

TS @ eullensrHnsagu|d Curg 2 mliudn eul L mkiserten

QUIBESHETS GT(LPSHELD 6Te HlMies.

4 F-5945




17.

18.

19.

20.

State and Prove Lagrange’s theorem.

&rrenlen ConmEamns snl Hlmie|s.

State and  Prove Fundamental = theorem of
Homomorphism in groups.
@omsaier Qgwedwmm Camissaler g litamL Csnnsamg Fad

Blmieys.

Show that an ideal M of R is maximal if R/ M 1is a field

where R is a commutative ring with identity.

R-én &reuenemwid M SUGCLH euenemwid <> R/ M e serib,

R e swafl 2 miienu 2 epw uflomhm euenemwiid ere Hlmieys.

Let R and R’ be rings and f:G — G' be an isomorphism

prove that

(a) Riscommutative = R’ is commutative

(b) R isring with identity = R’ is a ring with identity

(¢) Ris an integral domain = R’ is an integral domain

(d) Risafield = R’ is a field.

. F-5945




R vppidb R euemerwmiser, f:G—> G Quawmm Camissed
erenmled emeu(meuaTalhenm Hlmies

(=) Ruflormpm euenerwib = R’ -1b uflorhmy euenemwuiid

(=) R swafl emliewu 2eoLw euemearwd =R'-b gwefl

2 milienu 2 enL_w Ufrhmy euemerwid
(@) R e ereir rmisd = R' -1b erefr Sipmisib.

() Remaerd = R’ -1b serib.
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F-5946 Sub. Code

7TBMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Third Semester
Mathematics

DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all the questions.

1. Solve : xp> —2py+x=0.

&iés: xp” —2py+x=0.
2. Find the particular integrals of (D2 - 4)y =™ ye .

(D2 - 4)y =e™ +e™ an Apuiys Asranssmens sTeams.

2
3. Find the C.F of x* d_z - 3xﬂ ~5y =sin(logx).
X dx
2
x" % B Sx% —9y = sin(logx)—eiyr BFLLE STTenLIS STeis.
4 Solve : xdx :@:%
. S Y%z xz oy
Bige: 20X B _ 02

vz xz y



10.

11.

12.

Solve : y, —4xy, + (4x2 - S)y =0.
Enés : y, —4xy, + (4x2 —S)y =0.

Write the condition of Iintegrability of
Pdx +Qdy+ Rdz=0.

Pdx +Qdy+ Rdz=0 psren Qsmensuiiigen Hlubsamemanw
CT(LPSIS.

Define : singular integral.

auerwm : safs Qgransui(.

Solve : z=px+qy+ pq.

8nés: z=px+qy+pq.
What is a trajectory?
TG UG GTGITMITEL GTEITEH ?

Find the orthogonal trajectory of x* + y* = @*.

x% + yt = Q% —an QemI@SS eTH6 UM TENWIS STEHTs.
Part B (5x 5=25)
Answer all questions, choosing either (a) or (b).
(a) Write the rules for finding integrating factors.
Qgrenasui’(Hsé srraniser sramib el smar er(pgis.
Or
() Solve : xyp® + p(sz - 2y2)— 6xy=0.

Erés : xyp® +p(3x2 —2y2)—6xy =0.

d’y . dy p
(a) Solve: xzw+4x%+2y=e .
2
4y 32)+4xﬂ+2y=ex.

dx dx

Or
9 F-5946
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13.

14.

(b)

(a)

(b)

(a)

(b)

dx _dy dz

Solve :
-y -2 xy xz
B : — 0% 0¥ _d%
-y -2z xy xz

Solve the equation by reduction to normal form.

Qud aulgeusHHE GODHS FLTLT LG STés.

d?y dy
2% J _ et _ — 3x
x Ix? 2x(3x z)dx + 3x(3x 4)y=e

Or

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

independent variable.

griumm  wrdleow  wrH (1 + x2)y2 +xy, +2y=0-g

Erés.

Eliminate a and b from
() 2z=(ax+yf+b
() ax®+by*+2°=1.

1 2z= (ax + y)2 +b wHmbd

(i) ax®+by*+2°=1 Qeupdemps a wHmbd b g

B&@s.
Or

Solve : 22(p2 +(]2):x2 +y2.

Erés : 22(p2 +(]2):x2 +y2.

3
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15.

16.

17.

18.

19.

20.

(a)

(b)

Inside the earth, the force of gravity is proportional
to the distance from the centre. If a hole be drilled
from pole to pole and a stone is dropped in the hole,
with what velocity will it reach the centre?

Lls@er, <ger yell il elens  enwSHedlmbgl
SrsSlen NlSlgsHed 2 GTerg|. @ LIGTaITLD
Sl(Heus Sl (b SlHeud eueny GCamerL Ll (), eh &6
Sluerergdled  CurLOULLT®D, g aThss  Sag
Cousddled enIFmS SenL Wb ?

Or
Explain the tautochronous property of the cycloid.
o mereuanarudlen Lm GLm o.&Crmenev Liswrentt elleufl.

Part C (3 x 10 =30)

Answer any three questions.

Solve : (D2 +3D + 2)y = (sinx)+x2.

Erés : (D2 +3D + 2)y = (sinx)+ x% .

Solve :

(a)

@+@+2x+y=et (b) ﬂ+5x+3y=1+tz.
dt dt dt

dx dy

Eiss: (o) — +—+2x+y=e" (=) @+5x+3y=1+t2.

dt dt dt

Verify the condition for integrability and solve

Qarensuil g harer flLupsamerenw il LTTSgS STés.

(5x®y + 9xy? + 2y + 22%) dx + (x4 +6x2y +x)dy+2xzdz =0

Solve using Charpits method :

grmiLlev (pevperwilt twatL(HSSHS Sids.

xp® —ypg +y’q-y’z=0

Discuss the solution of Brachisto — Chrone problem.

soLimélev GLr&Crmes senmddlern Sreneu efleurd).
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F-5947 Sub. Code

7BMA4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fourth Semester
Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Provethat: L(cosat)= 5 -
s“+a

snaws - L(cosat)= -
s“+a

2. Find: L(zt2 e_St).

SHITGHT : L(L‘2 e_3t).

3. Find:L{ 5 j

s%+ k2

Lt 5 )
R



10.

Find : Llhl—ﬂ

1

el

snewrs ;. L

Write the conditions for convergence of the Fourier
expansion of f(x).

f(x)-ar yilwr flgsd emriGaushaTar Hlubsameraiw

CT(LPSIS.

Prove that Jf(x)dx=2 j‘f(x)dx if f(x) 1s an even
-a 0

function.

f(x) erevruigy @rlenL& &y erevfled If(x)dx=2 If(x) dx eren
-a 0

Hpiays.

State Fourier integral theorem.

Uil tgras Copnsams o795

Prove that : F {e f(x)}=f(s+a) where F(s)=Fif (x)}.
F(s)=F{f ()} aafléo F e f(x)}=f(s+a) aan fimjays.
Find : Z[e" "],

sams : Z]e ],

Find : Z[nz].

HTEHTS : Z[nZ].

9 F-5947




Part B (5 x5 =25)

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

11. (a)
(b)
12. (a)
(b)

Find : L(sin®2t).
SIS L(sin2 Zt) :

Or

=
<
o)
—_
c
o)
—+
@
O'-—.8
Q
o
~

B
LS5
C-
I
4l
g
4l

O sy 8
|

Q
&

2
Solve the equation %Hﬂ y=0 if y(0)=0 and

dt
y'(0)=1.

2
d y+tﬂ—y=0 GTE@ILD

gwatur el ETésa]L.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

- - 0
If f(x):{ Y TESES expand f(x) as Fourier
X, O<Lx<nx

series in the interval — 7 to «.

-x, —w<x<0 . .
el —mwto 7w eteyld

f(x)={
@enL_GQaeuafluded f(x) -e Wiflwir Qgriprs elfsg) er(pgis.

X, O<x<rx

Or

Find a sine series for f(x) =c in the range 0 to .

0 to 7 ererrm @enL_Gleuaflufled f(x) =c-p@ ensen Qg

STETS.

State and prove convolution theorem.

2 I QumEsd Canmsas er(pd Himes.

Or
Prove that : F,{x f(x)}:ﬂ.
ds
dF
Bmeys : F,{x f(x)j=—=
ds
1 z
Prove that : Z[—jzlog( j, |z|>1, n>0.
n z—-1

Blimieys : Z(ljzlog(ilj, |z|>1, n>0.
n z-

2
Find: Z! {Z—}

2
e : Z [Z—} .

4 F-5947




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

(a) Find: L[S“;‘”j.

(b) Evaluate: J.te’St costdt .
0

(1) STaws : L(sinat)

(<=1) LAHOYETETS : Jte‘at costdt .
0

2
Solve the equation ﬂ+ 2Q

dt* dt
y(0)=1y'(0)=0 using laplace transform.

—-3y=sint given that

d*y _dy .
—+2——-3y=sint @1
ar ar eremp

FoamUm e @mIemen 2 (HrHDEemsL Lwetu(hisS Si.

¥(0)=y"(0)=0 eTaley

2

Show that x*=2+ 42 (-1) ST in the interval
n=1

3 n?

(—szS;r).

2

(-z<x<7) e Gevt_Qavefluded x> =”—+4Z(—1)" cosnx
n=1

n2

3

Ted ST (h .
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19.

20.

State and prove Parsival’s identity.

unrdleudoen (pmemmmenoen sl blmie|s.

2
Find : Z‘{ 4 }

(z +2)122 +4i

2
srews : L 4 )
(2+2) 2% +4

F-5947




F-5948 Sub. Code

7BMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fourth Semester
Mathematics
LINEAR ALGEBRA

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Vector space with an example.
QeusL Qeuaflenw eT(HSGISSTL(HL6T GUENTWIM).
Define Linear transformation.

RHUIg 2 (HLOTHHSES QUG

What is the definition of dimension ?
ufrenTgSlem euenuIenm eTenmen?

Define basis of the vector space.

QeusLm Qeuafluden ojq SsaTEHms eUEPTLIMI.
Define an inner product space.

2 6Tl @, Gleuaflenw cuenrwimI.

What is orthonormal set?

C&mIGS5g 160 @ SETLD GTENMTE) GT6T60?



10.

11.

12.

Define transpose of the matrix.

Sjanfludlen @)L LbmHmSs euenFuIm).

Define Hermitian matrix.

QanriSadlwier ojenflenw cuenruimy.

Define characteristic equation of matrix of A.

A Wl Aplilwedr FoeTUITL 6oL GuEnFI).

Define a Symmetric bilinear form.

F&ET @) CHiflwe enlienL euenywm.

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Prove that L(S)is a subspace of V.

L(S) <yeng V -ér 2 er@eued cram Hlmiels.
Or

Prove that A n B = {0} iff every v eA + Bcan be

uniquely expressed in the form v = a + bwhere
a e Aand b € Bwhere A and B are subspace of a
vector space V.

AmBz{O} < ops @ VeA+Buyb v=a+b,
acA, beB aar oCr @enuild erpgemd erar
Blmeys. @m@ A womid B eremuer Vo eragib Gleusim
Qeuefludler o_dr@euetgar.

Prove that the subset of a linearly independent set
1s linearly independent.

Q@(HLIG FTIMTS SaTSSlen 2 L Samr(pLd e(hLily. FTTTSHE 6Teu
Hlpiays.
Or

Prove that dimV = rank T + nullity T .

dimV =rankT + nullity T' erew flmies.

9 F-5948




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that L(V,W)is a vector space of dimension
"mn' over I'.

L(V,W) erenuigy F -an 8 uflorestd 'mn' s Qamain
QeusL i Qleuafl erem Hlmies.
Or

Prove thatis V=W @ W*.

V=W&W" aa fnes.

Prove that a square matrix A is symmetric iff
A=A",

A @b ggir Sl swsfrmengy < A = AT aen
Hpiays

Or
4 2 1 3
Find the rank of the matrix A ={6 3 4 7].
21 0 7
4 2 1 3
Sjantluflen gy srawrs. A =6 3 4 7
21 0 7
1 2

Show that the matrix A =(3 .

j satisfies the
equation A —-24 - 51 = 0.

1 2
A:(B 1) TEID  ofemfl A2 -2A-51 =0 GTEILD

FeTUT el s Cesluyb erars sm(hs.
Or

State and Prove Cayley Hamilton theorem.

Caall-Canlleo_er Canmsens sl Hlmie|s.

3 F-5948




16.

17.

18.

19.

20.

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

State and Prove the fundamental theorem of
homomorphism.

Qewerm Camiggedlen jigliLien Canmsams sl Hlmie|s.
Prove that dim (A + B) = dim A + dim B — dim(A N B).
dim (A + B) = dim A + dim B — dim(A N B) eran fmieys.

State and prove Gram-Schmidt orthogonalisation process.

&rmb-evilS CFmI@GSSTEED CFwuepanant gaml Hlme|s.

Solve the system of equations
X+y+z2=6
x+2y+3z=14.

x+4y+ 7z =30
gwarur(hsafler Qsm@glamu Siss.
X+y+z2=6
x+2y+3z=14

x+4y+ 7z =30

Find the eigen values and eigen vectors of the matrix

6 -2 2
A=|-2 3 -1
2 -1 3

Sjemtlufled eriigen wHLL WLOHMD eriisem CeudsL T SHmers.

6 -2 2
A=(-2 3 -1
2 -1 3
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F-5949 Sub. Code

7TBMA5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fifth Semester
Mathematics
REAL ANALYSIS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Metric and give one example.

e Gl M§ Heaflenw euanTumSs e THSHISSTL(H Csm(.

State Holder’s Inequality.

CammrerLir Foaflemenoen gnmis.

Define: interior point.

cuenywm : 2 arLerarfl.

State Baire’s category theorem.

Culer cuanasullenen CsHMEMSE Fa.mis.

Show that f(x) = x*is continuous on R.

f(x)= x?‘%@@ R an 8g) QarLrédluneng) erand sml(5.

Prove every uniformly continuous function is continuous.

eaiQouny fymenr Qemisflg griyb QsrLisflurerg orens
&T_(h.



10.

11.

12.

Define the following:
(a) Separated
(b) Connected set.

ELpeu(meuaTeLHEnD U LI
(=) GflssiulLg)
(@) @oamps sam.

Give an example of a connected set and a disconnected
set.

Qevenhg  WLHMID  QepeEurlunDn  SEHESEHESG @
T(H5ZIEST(H &(HS.

Define compact metric space.

cuenwim : s&&lgomen Gl flg Gleuarl.

Show that continuous image of compact space is compact.
e s58lstelaiuler Cgm_réflwrer GbUb &&HFLTEG oren
Hpiajs.

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

(a) Prove d(x,y) =l x — y|is a metric on R.
Blmieys : R-er g d(x,y) =[x — y | e Qo M& Geuaf.
Or
(b) Show that every open ball is an open set.
geCleur Snps LBSIL G DS sabd orar Hlnes.

(a) Show that union of two first category sets is again
first category.
@ wgerbd aamsuier seammseaier CFTILD LPpSOTD
auamsulaon@Ld erem Hlmie,s.

Or

9 F-5949




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Prove : x € A if and only if every neighborhood of x
intersects A.

Bmejs : er%as @muugnE Csameuwner WLHMILD
Gurmgiomer Hlubseanen X 6T eelbleum(m jemenowpld Ag
Qeul_(HLb ETETLISTGLD 6TE 16l mieys.

Prove that f+g is continuous if f and g are
continuous.
f oo g QAsrifdflurerg  erefled  f 4+ guyd
QarLrélwuneng) erar Hlmies.

Or

Prove that f-g 1is continuous if f and g are
continuous.

f womgd g Qsriréflurerg ea@fld  f—guwbd
QarLréfluneng) eran Hlmics.
Show that the intervals (1,2) and (2,3) are
separated.
@ e _Geueflger (1,2) bpmid (2,3) 9NssLLL L veu eTeus
STL(h&.

Or

If A is a connected subset of the metric space M,
show that A is connected.

A eramugy M eremp Golfs Ceuaflullen epm @enanths
o  gewtib erafled A -1b Glanemtssg) eren Hmieys.
Show that the product of two compact spaces is
compact.
@@ s&dlgomen Ceueaisafler GLIHSSQID sFSFLTETS) eTem
Hlmiays.

Or

3 F-5949




16.

17.

18.

19.

20.

(b) Show that closed subset of a compact metric space is
compact.

@ s&slgorear Gl Mé Ceuaflufler epqul o U sewrid
&F8BLD TSHSTL(h.
Part C (3 x 10 =30)

Answer any three questions.

Prove that the set [0, 1] is uncountable.

[0, 1] crevremtlL_S58856060 eTaGsHTL(H.

Show that R is of the second category.
R @pair_mb euengullenid era Hlmieys.

Define continuous function and show that the function f
is continuous if and only if inverse image of every open
set is open.

Qgrréfluner  gniiepl  euedFWm  LOMID 6@  FTLY
QarLrsfluneugne@ Caemeuwmer wHmd Curgorear blLibseamer
geuCleur glnps samsdler gl Fbud Spbss) eTeTUSTELD
ereu Hlmieys.

Show that A c R is connected if and only if A is an
interval.

AcR Qoanbssts @Q@muusts  Csaeuwnar  bHMILD
Curnginer Blubsamear A o Qe Ceafluins @ Mmssa G0
ereu Hlmies.

State and prove Heine-Borel theorem.

Qanwel Cumyer Cannéamss gaml Hlmes.
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F-5950 Sub. Code

7TBMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fifth Semester
Mathematics
STATISTICS -1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Find mode

63, 65, 66, 65, 64, 65, 65, 61, 67, 68
PS5 HTens.

63, 65, 66, 65, 64, 65, 65, 61, 67, 68
2. Define Standard deviation.

L ellewssgsms auanrwim).
3. Write B and g, formula.

B opoid S @SATD g

4, Write the normal equation in fitting straight line.

CrrGar® QummBEHISIL @I FOGLIMT(HEEET 6T(LHF).

5. Write correlation formula.

RLODY GHITD (g



10.

11.

Between what values do correlation coefficient lie?
e WS @anL_Gleuatl&@er el (Hmaey Sl @(ma&@0?
Prove E=1+A.

Bimejs £=1+A.

Write Newton’s forward difference formula.
Bl L afler e algSwns @SS T er(ps).
Write family budget index number.

@Hbu HlSBlene @il CLaranenT 6r(Lpg.

Define time series.

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

(a) Find Harmonic mean

x:12|13] 4 1]5]|6

(b) Find median and quartiles
40, 90, 61, 68, 72, 43, 50, 84, 75, 33
@enL_Elened LHMILD STEOLDTETBISET &ITeHTs:.
40, 90, 61, 68, 72, 43, 50, 84, 75, 33
9 F-5950




12. (a)

(b)

13. (a)

(b)

Find g, pto, 4455 144

f:|5]15|17125({19|14 |5

Hys oy Hy s [y STEHTS.

x:|{0| 1|23 |4|5 1|6

f:|5]15|17125(19|14 |5

Or
Fit a straight line

x:| O 1 2 3 4

f:121]|35]54|7.3]8.2

x:| O 1 2 3 4

f:121]|35]54|7.3]8.2

Prove that the correlation co-efficient 1in
independent of change origin and scale.

L (Hney Cap d OHMILD G LTHDSNS FTITSI) 6Te
Bmieys.

Or

Find rank correlation co-efficient :

P:|135|56|50|65|44|38|44 |50 |15 |26

Q:|50(35|70|25|35|58|75|60|55]|35

37 @L(Hmey Q& sTems.

P:|35|56|50|65|44|38|44 |50 | 15|26

Q:|50(35]70|25|35|58|75|60|55]|35

3 F-5950




(a) Find U,

Uc: | 2| 3|12 147

U, srews.

U:: |2 |3|12] 147

Or

(b) Find the total number of class frequencies for
n attributes.

no Ut sERs@ Cwrss eely  Hlapteudtsafler

CTGITEO0T| NG & TEHTS.

(a) Find aggregate expenditure index number

Po Pi P
A 7 175 6
B 6 6.75 35
C 5 5 0.5
D 30 32 3

E 8 85 1

gl (h Ceewe GHUILClLahr srams.

Po b1 P

A 7 175 6

B 6 6.75 35

C 5 5 0.5

D 30 32 3

E 8 85 1
Or

(b) Explain the components of time series.

sres0smifler gmmsamer eilerdEs.
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16.

17.

18.

19.

Part C

Answer any three questions.

(3 x 10 = 30)

Find which player A or B is more than consistent.

A:140(125(119|80|38| 8 |67|121|66 |76
B:|128[70|131| 0 |14|111|66| 31 | 25| 4
oThg L L&aryT A, B oifls @ensa) 2 el weur erem Srans.
A:140(125(119|80|38| 8 |67|121|66| 76
B:|28[70|131| 0 |14 |111|66| 31 | 25| 4
Find Karl Pearson co-efficient of skewness.
x:|10]11 (12|13 |14 | 15
2 4 10| 8 5 1
s Iwirseafler CamL&0s 1 srems.
x:110|11]12|13 |14 | 15
214110 8| 5|1
Find correlation co-efficient
x:]1160 | 161 | 162 | 163 | 164
50 | 53 | 54 | 56 | 57
L (Hme| Gs1p sreams.
x:]1160 | 161 | 162 | 163 | 164
50 | 53 | 54 | 56 | 57
Find @ where x =42.
40 | 50 | 60 | 70 | 80 | 90
184 | 204 | 226 | 250 | 276 | 304
5 F-5950




x =42 craflev 6 smers.
x: |40 | 50 | 60 | 70 | 80 | 90
0 :|184 | 204 | 226 | 250 | 276 | 304

20. Find the straight line trend and estimate value for year
93.

Year: | 82|83 |84 |85|86|87|88|89 |90 |91 |92
Value: | 45|46 | 44 | 47| 42|41 | 39 |42 | 45| 40 | 48

CriaCar_(h Curse smans Goagibd ar®h 93 &@ wdHliemu
b (Hs.
<enr(h ;| 82 | 83|84 | 85|86 |87 |88 89|90 91|92

oy : | 45 | 46 | 44 | 47 | 42| 41| 39| 42| 45|40 | 48
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F-5951

Sub. Code

7TBMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021

Time : 3 Hours

Fifth Semester
Mathematics
OPERATIONS RESEARCH —1

(CBCS - 2017 onwards)

Answer all the questions.

Maximum : 75 Marks

(10 x 2 = 20)

1. Define : optimum basic feasible solution to a L.P.P.

auanywm : LLP.P -6 2§50 SiqliLien Qelisss Siey.

2. State the canonical form of L.P.P.

L.P.P-én flwer ienwlienis samis.

3. State complementary slackness theorem
Blriys dsmies Coppsemss dms.

4. Write the uses of artificial variables.

Qewnens wrdlsafler LwemEmeT 6T(LpGIs.

5. Define initial basic feasible solution to a T.P.

e T.P-6m < mibu g LiLien QF1565 STened cuenruim).




10.

11.

Write the dual :

Min Z =4x, +6x, + 8x,4

S.T. x; +3x, 23, x; +2x3 25, x;, Xy, X5,
Qowsms aTpEis

Min Z =4x, + 6x, + 8x,4

S.T. x; +3x, 23, x; +2x5 25, x, Xy, X5_,
State a transportation problem.

@M CUTEGUTSHIS SETENSS Fnm)s.
What is a balanced A.P?

gwblane AP erermmed eremen?

Define a sequencing problem.

Q@ euflend THMIS SERTEME UETLIN).

How do you convert sequencing problem of n jobs and 3
machines into a problem of n jobs and 2 machines?

n Ceuameser LHMIL 3 Quibdrhsear Caream euflens wrHmIs

seansangs n Ceuamesar wHMID 2 Qubsrmser Gl

SETHSTE GTEUGUMM| LOMMHMIGUTI?

Part B

(5 x 5 = 25)

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

(a) Explain the mathematical formulation of L.P.P with

an example.

L.P.P -en senfllg euqeuembliens e eT(h&gi&EHTL(hL6m

Sleul.

Or

F-5951




(b)

12. (a)

(b)

Solve graphically :
Min Z = 4x, + 2x,
ST x,+2x,2>2
3x; + x5 23
4x, +3x, 26
%y, Xy 20
auaTUL (peppuied Sids.
Min Z =4x, + 2x,
ST x +2x,2>2
3%, + x5 23
4x, +3x, 26
Xy, X9 20
Solve the following primal problem by solving its
dual problem.
Min Z = -2x, — 2x,
S.T. % —5x; 23
X, —2x, <1
Xy, Xy 20
GG sasmes STsg AaTeUHD (PSETENLD FHETdhd 6t
Ese.
Min Z = -2x, — 2x,
S.T. x, —5x, 23
X, —2x, <1

Xy, X9 20

Or
Explain dual simplex algorithm.

@i Sblieréen Ligeuldl (panmeni efleur.
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13.

14.

(a)

(b)

(a)

(b)

Explain North West corner rule.

auL_Con@ epane ellSlenwt elemd@s.

Or

Find the initial basic feasible solution to the T.P.

T.P. -er <,rbu SigliLienL QFligsEs Siellaner smes.

A B C Supply/
QULPTEIGE
10 9 8 8
10 7 10 7
11 9 7 9
12 14 10 4
10 8

demand/Ggeneu 10

Explain the mathematical formulation of A.P.

AP .6 sanflg auigeuenolianu aflaufl.

Or

Solve the following A.P.

Epeaumd A.P. g Siss.

A
B
C
D

1 2

3 4

11 17
9 7
13 16
14 10

8 16
12 6
15 12
12 11
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15. (a) Find the total elapsed time for the sequencing
problem.

auflens LIHMIS SeTdEE 6r CloMSs5s S CHISMSS HIanTs.

Jobs/Couemevsser
1 2 3 4 5 6 7 8

Machines A 5 4 22 16 15 11 9 4
Qupdrmser B 6 10 12 8 20 7 2 21

Or

(b) Explain the sequencing problem of n jobs and
3 machines.

n Geuemesear womid 3 Quibdlrhser Garar_ aflens
OTHMIG SeTdHens al6md@s.

Part C (3 x 10 =30)

Answer any three questions.

16. Solve by simplex method :
Ablierden (pevpufled Sids.
Max Z =4x+2y
Stx+2y<15
2x —y<5H
x,y2>0

17. Solve by two phase method.
Q@ 5L papuliled Sirés.
Max Z = 3x; + 2x,
St 2x +x,<2

3x, +4x, 212

Xy, Xy 20

. F-5951




18. Solve the transportation problem.
CuNéEeUTSEIE SRTEMS STés.
A B C D Supply/

GULDPTBIGE
1 7 4 3 4 15
2 3 2 7 5 25
3 4 4 3 7 20
4 9 7 5 3 40
Demand/ 12 8 35 25
Caenau
19. Solve the A.P.
AP. g &iss.
1 2 3 4

15 27 35 20
21 29 33 17
17 25 37 15
14 31 39 21

S a®m >

20. Solve the following sequencing problem and find the idle
times.
Epaumd cuflens wIHMG semdms Siés wHMD Ceuamawd
Crrmisamers saumadl (Hs.

Job/Gauwar 1 2 3 4 5

A 3 8 7 5 4

Machine/@wpdrmsar B 4 5 1 2 3
C 79 5 6 10
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F-5952 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fifth Semester
Mathematics
Elective - GRAPH THEORY

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2=20)

Answer all questions.

Define degree of a vertex.

(penaruile Lilgenit eUenFwim).

Define independent set.

FmTlevT SewTd eUenFuwIm).

Define walk.

BENL_ DU UGN TUIMI.

Define line connectivity.
Cam_ (s QsmienL cuenyuwim.
Define centre of a graph.

cuen L6 enoWIGEns GUEnTUIm).

Define perfect matching.

WppHlenm QUTHSHD euenTwIm).



10.

11.

Define polyhedral graph.

LIGIT(LPS GUEHTENUI GUEDFUIM).

Define chromatic number.

GLIGTOT GHOT GT GHOT 6 6T0T GG UM

Define directed graph.

SlenswdTer uanFenLI eUEnFLI)I.

Define chromatic polynomial.

GUGITENT LIGLGYIMILIEHLI GUENTUIM).
Section B (5 x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Define adjacency matrix and write the adjacency
matrix of the graph.

SleTenld Sjanflenil euen L OMID eueFLiler jamento
Sjewflen W &TeTs.

oY
Wy 4
Wy '*6{‘;7; Fg
€y e '3
\(_‘\_
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12.

13.

(b)

(a)

(b)

(a)

(b)

If G, be a (p,,q ) graph and G, be a (p,,q,) graph
then prove that G, xG, is a (plpz,qlp2 +q2p1)
graph.

G, CTGITLIg) (pl’ ql) QUenIL LOHMILD G, eTGITLIg) (pz, qz)
aery eafl® G, xG, erarug (plpzaqlpz + qul)
euanTLy eTen Flmieys.

In a graph G, prove that any © — v walk contains a
u — v path.

@@ euemyiied G eThd @@ U — U BedL WD e U — U
LUmeng e Cla ey (hé@LD erar Blmie|s.

Or
. . p-1
Prove that a graph G with p points and ¢ >
1s connected.
. . .. p-1 .
p Lereflsameruid LHMILD o> 2 GTETS:

QaErarTig (HEHGD uamyUTerg Qaanbs euaniL G &g erer
Beys.

Prove that every connected graph has a spanning
tree.

pallleurm @amenhs euMTEUQILD @I  A6Te| LI
Gm&GLD erem Hlmieys.
Or

Find the number of perfect matching in the
complete graph K, .

wp ey K, — & 2érer apupblenn GQummssmisefler
CTERTEmT|EEN SN UIG &TEHTS.
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14.

15.

(a)

(b)

(a)

(b)

Prove that K is non-planar.

K —<yeg) gngem cueniL) ey erem Hlmieys.

Or
Prove that every uniquely n-colourable graph is

(n — 1) connected.

eeuGleum(m &M Sgl LD TEn n—euaenTOL_5555
QU TLITET) (n - 1) Qenanthg euanTL| eTa Hlmies.

Prove that a graph of n vertices is a complete graph
iff it’s chromatic polynomial is
P(2)=21-1)2-2)..02a-n+1).

n yereflger Qamam_ e eueyL| (PP eUTLITS @)(H&Hs

Coemeuwmanr  womd  Cungiorerg  Hlubsamen  igen

cuesTEnT LML Camenal

P(4)= A2 -1)4 -2)..(h = n + 1) eran Hmioys.

Or
Define the following with an example.
(1) Dominance matrix of a digraph
(1) Incidence matrix of a digraph.
EPEHTEILD QUM TLSENET 2 ST SEIL 6T U T,
1)  Sevswydrer cuanyilen pHEE 26wt

(1) devswydrer euanyifen LHiens Sjawnfl.
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16.

17.

18.

Section C (83 x10=30)

Answer any three questions.

Prove that the maximum number of lines among all p

2
point graph with no triangle is [%}

Wp&5Caramropn  p  Yeretladr GEmam  erebem  euanyLiad

2

<Slasulg Camhser {%} erem Hlmieys.

Show that the following statements are equivalent for a

connected graph G .
(a) G 1s Eulerian
(b) Every point of G has even degree

(¢) The set of edges of G can be partitioned into cycles.

®m Qoanbs ey G &@ Yemeu@md  sabhmiser

FLOMATLOTRTENGU GTE0TH HTL_(HS.

(=) G uCefwe

(=) G —an geuleun(y yerafluyb @yl eni Lilg Cl&mesTiq (Hd@L0.

(@) G-en Carhseian samgamns spasarts lflelenar Glguiw
Pl uyid.

Prove that every tree has either one or two centres.
@allloum( WIIPLD QTN DG @It  WBIGMETS
Qaremy (H&EEGLWD erar Hlmies.

. F-5952




19.

20.

State and prove five colour theorem.

2bgl auamar Cepmsams bl Flmiels.

Prove that every tournament has a spanning tree.

elCeumm HFETAPD (H ETTeY WFSMSS & TeTi (HHEHD

ere Hlmieys.
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F-5953 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, NOVEMBER 2021
Fifth Semester
Mathematics
Elective : NUMERICAL ANALYSIS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Find the first approximation to the root of x* —2x-5=0
between 2 and 3 by bisection method.

x°-2x-5=0-65 2 wombd 3sHo e wsd Csmrmu
Sireneu @HFLGGUL g (LPED PLPGLD HTEHTS.

Write the formula for Newton-Raphson method.
Bl Ler-grlieven (penmudler @SS T eT(Lpgis.
Prove that A%y, =y, —2y, + ;.

Azyo =Yy =2y, + ¥, eTan Blmieys.

Write down the Newton’s backward interpolation
formula.

Bl Laflen 9arCanmé@ Qe CFmad GHSHrs5ams 6T (Lpsis.
State Simpson’s % rule.

Avavaflen 14 slglieens s,



10.

11.

Write the trapezoidal formula.

G rmAETL & &SI TSnS 6T(LPGIs.

State Gauss-Jordan method.

Sme-Cey 6T (LPEPMEDI Fn ).

State Gauss-Seidal method.

STEV-FL6D (LPenmENWL Faf).

Write down the Taylor’s series expansion.

Qruiefler Asm_irpenn ellfeunsssams eT(Lps)s.

Write the Euler’s formula for y' = f (x, y;) y(xo) =Y.

¥ = fx,3:) ¥xy)= 3o 6@ @pefer umitium e erpg)s.

Part B (5 x5 =25)

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

(a) Find a real root of the equation xsinx+cos=ux,
using bisection method.
X SIn X + €oS = X eTayM FETUML g6 6(F Gl ppvdens

@\ sw6eul iy (pemenuils LiwieT(hHGSE SHres.

Or

() Find a real root of the equation x®-5x-7=0,
using False-Position method.
Gerp Hleve pepewl LuaLBES x°—5x-7=0

66D FLOGTLITL 1 60T 63(Th GO PPOSENSE &HTEHTS.

9 F-5953




12. (a)
(b)
13. (a)
x
Y
X
Yy

Using Newton’s forward difference formula find the
sum S, =1°+2° +3° +....+n’.

Blul L e (peanCarmé@ ellgdwns (pappmepws L (HsS)
S, =1°+2°+3" +...+nar gl (NSEFTansemWs
STEuTS.

Or

Use Lagrange’s formula, find »(10) from the
following data:

x 5 6 9 11

y 12 13 14 16
Qegrmepél &S TSmS vwerUhSE
Y etmeu(meuarel Dbl edl (BBl & &mevs.

x 5 6 9 11

y 12 13 14 16

Find % at x =1.5 from the following data :
x

1.5 2.0 2.5 3.0 3.5 4.0
3.375 7.0 13.625 24.0 38.875 59.0

Yemeumd elleurmigaflalmmg x = 1.5 erepbGuing) % 05
x

ST,

1.5 2.0 2.5 3.0 3.5 4.0
3.376 7.0 13.625 24.0 38.875 59.0

Or
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1

(b) Evaluate the integral I dx

O1+x

using composite
Simpson’s % rule with 8 equal intervals.

Sibevgerf et % ddleow Gamarr(h 8 g @enL_Geuatlude
j‘ dx
ol+x

(a) Solve by using Gauss - Elimination method.

&m Qgmensudlenen &mems.

x+y+4z=12
8x -3y+2z=20
4x+11y—-2z=33

sredler Base (papenwt LwaTLhisS
x+y+4z=12

8x — 3y + 2z = 20 eratip FOTUT(HSEET ST,
4x+11y—-2z=33

Or
(b) Apply Gauss-Siedel iteration method to solve the

system
2%, —%x9 +%x53 =5
X, +3xy —2x4 =7

X, +2x4 +3x4 =10
&rev FLeb (Wpenmeni LIL6TLI(HES)

2%, —x5 +x3 =5
X + 3%y —2x5 =7 eranp FATUT(HSET SiTds.

x, +2x,5 +3x3 =10
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15.

16.

17.

(a) Use Taylor series method, find y(l.l) from

@y =x+Y, y(1)=0.
dx
d—y =x+y, y(1)=0Smps y(1.1)e QLo
X
Qaripenperw LweTU(HSSH Smers.
Or
(b) Use Runge-Kutta second order to find y(O.l) with

h =0.1, given that 103—y=x2 +y2, y(0)=1.
X

10% =x2+y% y(0)=1 erautle rhGs-@gLLm
x

@\reRTL_mbulg (penmuled y(O.l)gé; smewrash =0.1.
Part C (83 x10=30)
Answer any three questions.

Find the root of 2x =cosx +3 correct the three decimal
places by iteration method.
Qam_frgeantlliy peapepwl LweatUhSS 2x =cosx +3 erem
FLOGTLIML_Iq 60T (LPEISENS CLPETM) SFLD Q)L SE (BSSLONS STEHTs.
Using Newtons backward interpolation formula, find
f (1.8) from the following table:

x 0.0 0.5 1.0 1.5 2.0

y 0.3989 0.3521 0.2420 0.1295 0.0540
Bl afler  GaCammgE —@aLsogmed  eumiimepl
LwETLRSS  Spsan. o L eamarndd @mbs  f(1.8)er
LIS STeuTs.

x 0.0 0.5 1.0 1.5 2.0

y 0.3989 0.3521 0.2420 0.1295 0.0540
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18.

19.

20.

1
Evaluate J-
0

Simpson’s rule, (A =0.25).

dx
1+x

by using Trapezoidal

) ST el LHOID Sibgetran

1
uu.l@b‘ru@g's.é,]j
0

dx . _
IR AELC (h=0.25).

Solve the system

S5x—-2y+z=4
Tx+y-5z=8 using Gauss-Jordan method.
3x+5y+4z=10

srev CaymiLmen (penmeni LwlerL (HéS)
S5x—-2y+z=4

Tx+y-5z=8 erann SjewolianL Siss.
3x+5y+4z=10

rule and

elldlenwity

Using Picard’s method, find the first and second

approximation:

—y=x+y2, y(0)=1.

dx

dy _ 9 _ . . . . . .

Ze x+y°, y(O)— 1-6m @pseomd wHMID @reaormbd Cerymu
X

UL gmear WaTrlev (pennuiled smemrs.
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