A-10009 Sub. Code

4BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
First Semester
Mathematics
DIFFERENTIAL CALCULUS AND TRIGONOMETRY
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Section A (10 x 2 =20)
Answer all questions.
1. Find y, if y = (ax +b)".
y=(ax +b)" erafled y,-®OWE ST

2. Define Maximum function.

BUQL@, &7 eu cuanywy.
3. Show that in the parabola y? = 4ax, the subnormal is
constant.

y? =dax earp UTe@aTLSSET glaens QFRGETH @
wrdled erer HlemLl.



10.

Show that in the curve r = e/“** | the polar subtangent is

rtanoa.

Ocota

r=e aarn  euemetels@ Curer  gaam6gsThCasT(h

rtana erer flmeys.

Write down the formula for centre of curvature.
UmETe WSS GSHTESMS 6T(PGIs.
Find the x -coordinate of the centre of curvature at given

) ) 11
points on the points on the curves y =x? at (5’ —j.

4

(%,ij eremp Qar@Rssliul L Leraflsallar Ly y=x erem

QUMGTES (S GUMETE| OWISHET X -6 WS CFTM6 HTeus.
Solve approximately in radians sin(z + xj =0.87.

sin[% + xj =0.87 Grywaie Caumymuions § &s.

Write the expansion of cos@ interms of 4.

cos @ -an NfleuUTEESMS 6T(LPGIS.

Prove that sinh 2x = 2sinh x coshx .

sinh 2x = 2sinh x coshx erar HlemA.

Write down the formula for cosh™ x .

cosh™ x -é7 G&5Hr6@s (985,

9 A-10009




11.

12.

Section B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Find the maxima and minima of the function

2x” —3x* —36x +10.
2x° —3x% - 36x+10 eraémm &7 UsE BUQUEH WLHMID

By wdliewusd srems.

Or

Find the nth  differential coefficient of

COSs X cos 2x cos 3x .

COS X COS 2X COS 3X -6 N -6ug)l USES(D STeuTs.

Find the angle of intersection of the cardioids
r=a(l+cos@) and r=b(1 —cosH).

r=a(l+cos®) LHMID r=b(0-cosé) TG

@pEpsauamersaflen Geul (H Camenrd Hrams.

Or

Find the slopes of the curves r=a(l-cosd) at

0="=.
2

r=a(l—-cosf) eran GUMETEYHS, Hzge'v emlia]

Nflssmss srams.
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13.

14.

(a)

(b)

(a)

(b)

Prove that the radius of curvature at any point of

cycloidd x=a(f+sinfd) and y=a(l—cosfd) is
4acosg.

x=a(f+sinb) LHMID y=a(l-cosb) TG
auamereflenr  gCaad @ UYetafludeh euamerey <Tid

4acosg ereur 1hlemial.

Or

Find the envelope of the family of a straight lines

y+tx =2at +at®, the parameter being ‘¢’.

y+ix =2at+at’ eam Cp Corhselar @uossed

epHCUDTMWE STEHTS. ‘T GTETLIG AGTE(TF < (&LD.

60 .
Express Sin interms of cos@.

Sin

sin68

Sin

el Ccosf -a L miEGseTs alleuifl.

Or

. sinx+cos2x
Evaluate : im———M—

X5 COS2 X

. . sinx +cos2x
LEHIAHS : hm—2
x>g cos™ x
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15.

16.

17.

18.

(@) If tan(x +iy) = u+iv. Prove that u_ sin2x

v sinh2y’
. . . u sin2x
tan(x +iy) =u+iv eraley —=— ereur Hlemid.
v sinh2y

Or
() Prove that sinh3x = 3sinhx + 4 sinh® x .

sinh 8x = 3sinhx + 4sinh® x erer Hlem.

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

If y=sin"'x prove that (1-x*)y,—xy, =0. Also prove

that (1-x2)y,., -Cn+1)xy,,, —n’y, =0.

y=sin"x eafld (1-x*)y,—xy, =0 eran Blem4. Gogyd

A=x*)y,.0 —(2n+1)xy,,, —n°y, =0 ear Hpels.

2 2
. e+
Prove that, in the curve r = %, % = u.
r r

a . . ds r*+a’
r=— GTenm eUaeTeydhE —— = ———— eIa Himes.
0 dr r

x2 y2
Find the evolute of the ellipse — +--=1.
a

¥

x? 1 o g .
—+ i eremrm Bereul LSSl S0 eUanT SreTs.

Q
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19.

20.

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

sin® @ cos® 0 eramy Qareny @ -er Lk@GsarTs afleu.

Separate into real and imaginary parts of tan ' (x +iy).

tan™" (x +iy) eow Qo) wHMID SHUME) LEGHserTs MEs.
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A-10010 Sub. Code
4BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations
First Semester

Mathematics

THEORY OF EQUATIONS, THEORY OF NUMBERS AND
INEQUALITIES

(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. If a, B,y are the roots of the equation x®+ax+b=0.
. a
Find » —.
2,37/
a, B,y eeumes x°+ax+b=0 eern  F0ETLIM g6
CPOBIGET GTE¥6d Zi ELMUS SHTems.

2. Find the equation whose roots are increased by 2 the
roots of x* +2x* +4x-7=0.

x*+207 +4x-T=0 e orsaid 2 &l HoLssbd

FLOGTUTL_ L& &TeHTs.

3. Give an example for reciprocal equation.

&P FoATUT 14D @ 2 Fryerd Qar(.

4. State Rolles theorem.
Crradler Cahmsansd Fnml.



10.

11.

Find the number and sum of all the divisors of 360.
360—ar  erOOT UGEHGWL eansailar eramanflEans  HMID
gl (NSOgTenslemans SreanTs.

How many numbers are there less than 500 which are
not divisible by 2, 3 or 5?

500 &@b Goparar easefles 2, 3 Sdog H—ed
CUGUIL TS GTEITEHET GTHSENET 2 CTETg) ?

Solve the simultaneous congruences 5x =2(mod 7);
x =2(mod 4).

5x=2(mod 7); x=2(mod4) eemn @Gy Cvr W 95

goaruThsmer § &s.

Evaluate ¢(m) for m=1,2,...8.

m=1,2,...8 smen ¢(m)—62rr wHUMLE STeus.

Prove that naa,...a,<a +a; +...+a, . Hence deduce
that a’ +a; > 2a,a, .

na,Q,...a, <a +a; +...+a, Greu e Cugtb
al +a; >2a,a, Hneys.

State Cauchy-Schwarz inequality.

sradl ev@eur Sler sweaflarany CaHmEMS Fam.

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

(a) Show that the equation x® +qx +r =0 will have one
root twice another if 343r% +36¢°* =0.
X’ +gx+r=0 eemp s0TUT IgeT @ epD ABSS
eps@maICUTd GmwLkE eefled  343r° +36¢° =0
ereu 16lmies.

Or

9 A-10010




12.

13.

14.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Show that the sum of the 6t powers of the roots of
x"—x*+1=0 is 3.

x"—x*+1=0 eamm soeaum ger 6-eug  AOEES

epemisaier s(Hsd 3 ererm Hlimes.

Obtain by Newton’s method the root of the equation

x” —3x +1=0 which lies between 1 and 2.

Bl Ler apeopuler x°—3x+1=0 erarm swemUm iger

epemiser 1 woHmib 2 @0 Qenude 2 arerg) erer Hlemldl.
Or

Solve 4x®-12x*-15x-4=0 given that it has a
double root.

QarhsslulLeeuuder Lig @rlenl epemiser ClETem

4x® —12x% —15x — 4 = 0 eremp seETUT WL § &5.

Find the smallest number with 18 divisors.

18 cu@liurensEpranLw WaEHAnw eramamilenars sramms.

Or
Find the highest power of 3 dividing 1000!
1000!  eramug  3—d  e@u@espater  Guflw
SI(HEDFSH FHITEOT.
Prove that n'® —n is divisible by 2, 3, 5, 7 and 13.

n'* —n eemug 2, 3, 5, 7 womb 13 & euEUOD eTar
Blemial.

Or

Solve the linear congruence 5x = 2(mod 26).

5x52(m0d 26) erarm Crfluied (ppepsSs Fearum el
§ &s.
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15.

16.

17.

18.

19.

20.

(a) Provethat (x +y)(y+2)(z+x)< g(x‘3 +y°+ 23).
(x+y)y+2)(z+x)< %(x‘3 +y° + 23) T Hlmies.

Or

(b) If a,b,c are positive real numbers such that
a’ +b* +c¢* =27. Prove that a® +b® +¢® > 81.
a, b, c GTGITLIGNGL Blens @ CTEOTSGT LHOID

a’+b* +c¢* =27 aafled a®+b”+c® > 81 erar Hema.
Part C (3 x 10 = 30)

Answer any three questions.

Transform the equation x*-4x®-18x*-3x+2=0 into

one which does not contain the third term.
x' —4x® —18x* ~3x +2=0 eremy FOGLM gD APETHTEIS)

2 ML) @M@ WIHP HEDLDES.

Solve 6x° +11x* —35x% +33x% +11x +6=0.
§ &5 6x° +11x* —35x° +33x> +11x+6=0

If d,,d,,....d. are the divisors of N, prove that
#d)+9(dy)+...+4(d,)=N.

d,d,,....d, eretuer N ow cu@dH@Gb eremaerts @)Lk er

¢(d1)+ ¢(d2)+ +¢(dr)= N creng smewrdl.

State and prove Wilson’s theorem.

efevgaiien Capmsams er(pd Hlenal.

If m > n prove that (x'" +y’")” <(x” +y”)m .
m>n erafled (x'"+y'")”<(x”+y")’" ereu 1hlemial.
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A-10011 Sub. Code
4BMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations
Second Semester
Mathematics
INTEGRAL CALCULUS AND FOURIER SERIES
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

b c b
1.  Prove that jf(x)dx = J.f(x)dx + If(x) dx where c¢ is some

value of x between a and b.

b c b
J‘f(x}ix:'[f(x)dx+J‘f(x) dx erew Hmiejs, @mE ¢ eTerLg)

a wpmb b-&@ @ Cuwrer X —ar LI EGLD.

2 Evaluate : T (sinx)3/2 dx
. ' 0 (sin x)3/2 +(cos x)3/2 '
7/2 . 3/2
UL STeRTs : I (Slnx) 372 dx .

0 (sin x)3/2 +(cosx)

/2
3. Evaluate : J.sin7 x dx.
0

7/2
AU STeRTs : jsin7x dx .
0



10.

Evaluate : J.x?’e_zxdx .

LS STefTs jxge_Zxdx,
32

Evaluate : J.J.xy (x + y) dy dx.
01

32
LS STefrs jjxy (x+y)dy dx.
01

Write short note on Jacobian.

Qe&CamAwer undl HAmn GO eumrs.
Prove that : T(n+1)=n!.

Blmies Mn+1)=n!.

1
Evaluate : jx7(1 —x) dx.
0

1
LI STETS Ix7(1—x)8dx.
0

Find the Fourier coefficient b, of f(x)=x? in the interval

(-7, 7).

flx)=x*-6@ <yl @amsd b, —ew

@ Gouafluled smewrs.

Define Fourier cosine series.

Sl Qarensear QETLeny euanyuwim.

(— T, 7[) GTEITM
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11.

12.

13.

(a)

(b)

(a)

(b)

(a)

Part B (5 x5 =25)

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

ngf(x)dx = ZTf(x)dx if f(2a-x)=f(x)

Prove that :
=0 if f(2a-x)=—f(x)
Bnieys : {f(x)dx = Zl'f(x)dx aefa f2a—-x)=f(x)
=0 GF'G%ﬂGD f(2a—x):_f(x)

Or
/2
Show that : Ixz sinx dx=7-2.

0
7/2

Blmeys szsinx dx=r-2.
0

Obtain the reduction formula for J.tan” xdx (nisa
positive integer).
jtannx dx —ar G@DSSD euUTLLLTL®LE &STas
(n @0 Blos pu erar)

Or

Evaluate : j x® sin 3x dx .

S| STERTS J-x?’ sin 3x dx .

Evaluate J.J. x%y*dx dy over the circular area
x®+y*<1.

x4+ y* <1 eemm eul L uUpliLGTey QamenTL_gl eraild

J.J.xzyzdx dy —eow sres.

Or

3 A-10011




14.

15.

(b)

(a)

(b)

(a)

(b)

Change the order of integration in the integral

a 2a-x

J. J. xy dxdy and evaluate it.
O JC%

a 2a-x
I J. xy dx dy —en cuflangerw wrHN WL STedrs.
0 =2/

/2 /2

- 1
Show that: |+/sin@d@- do=r.
'([ '([ A/sin @
/2 /2 1
% : |+/sinédo- do=r.
s | | T

Or
1 1 n
Evaluate : jx”{log—j dx.
X
0

1 n
AL STeTs J.xm[loglj dx.
X

0

27 ©

Show that e* = ¢ -1 l+z 002snx_ ns21nnx
Va 2 n“+1 5 n”+1

n=1

in the interval (0, 27).

(0, 27) TG @enL_Glouafluded
2r © © .
. e"-1]1 cosnx nsinnx
e = —+ — GT 0T &.
T {2 ;n2+1 ; n®+1 } Bl
Or

Find the Fourier sine series for f(x)=c in the
interval (0, 7).
0, 7) @ Qaelbe flx)=c-ég Sufu e

QFTLenTS HTenTs.
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16.

17.

18.

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

Prove the following :

sin® x 1
—————dx=—+1 2+1J.
@ -([sinx+cosx * J2 og(\/_+ )

/2

() [6sin®0do =2?”.
0

Epssar_cunenm Hlmie|s.

o) [T g L pogl3 1)
o SInx +cosx J2 & ’

(=) Iﬁsing 0do =2?”.
0

/2
If u,= j x"sinx dx and n is a positive integer, then
0

prove that u, +n(n —1)um2 = n(%)hl .

7/2

u, = Ix"sinx dx wpmb n @ Ws wpp erar ereiled
0

un

+n n—l)un_2 = n(%)l_l erem Hlmie|s.

Evaluate J.J. jxyz dx dydz taken through the positive
octant of the sphere x* + y* +2° = a”.
x*+y*+2°=a” aarm  Camergdlenr  WensliLi@Sluded

J-J.J-xyz dx dydz—en wdliewus srems.

5 A-10011




19.

20.

1
Express jxm(l —x")ﬁdx in terms of Gamma functions and
0
T 0 < 2
evaluate the integral J.x5(1 - x3)1 . Also find J.e_x dx .
0 0
1
J-xm(l—x")pdx —e@w  smom  &r ysaild  sewr(h  Hmib
0
1
. 5 30 . . . . .
90 (pbgl Ix (1—x )1 —er  wFUmus  sraws.  CaIb
0
je’xzdx —&7 HUIMUS SIS,
0

Find the fourier cosine series in (0, z) for the function

X (O<x<%)
flx)= .
s (7 <x<x)
X (O<x<%)
flx)= 6T sm A 0, 7
(x) ”_x(%qqr) D pe (0, 7)

@ _Geuafludlad ool Casmenger QsTLamys smems.
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A-10012

Sub. Code

4BMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations

Second Semester

Mathematics

ANALYTICAL GEOMETRY OF 3D AND VECTOR

CALCULUS

(CBCS - 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A

Answer all questions.

1. Find the angle between the planes
2x+2y+z=5 and 3x-2y-z=6.

(10 x 2 = 20)

2x+2y+z=5  CGogud 3x-2y-z=6 eeam Q@
SETHIGEREE QLU L Caramdanss &Tams.
2. Find the  direction cosine’s of the line
x4 = 2y-1 =32-92.
3
X ; 4 % =3z-2 eaarp Cariligen Hangsbarergemsmard



State and  conditions for the straight line

X7hH _YTNh 274 to line on the plane
l m n

ax+by+cz+d=0.

x_lxl _YTH _ETA ereirm Cp Casr@h ax+by+cz+d=0
m n

GTETD TS Dol BlILBSHETHEMET 6T(LS).
Find the distance of a point (3, 4,5) from the point of

x-3 y-4 z-5
1 2

intersection of with the plane

X+y+z=2.

x-3 y-4 z-5
1 2 2
Qaul (b yerafla@ (3,4,5) erarp yeraflulembg grsans

Cogb x+y+z=2 @ameu @b

&S (.

Find the equation of the sphere which has the line joining
the points (2,7, 5) and (5, 3, —1) as diameter.

(2,7,5), (5,3,-1) erewrp yeraflsener @aeantd@Hn Camiiqaner

N Lionss Caream, Camarsdlen swemm( &rems.

Find the centre and radius of the sphere
ax® +ay® + az® + 2ux + 2vy + 2wz +d =0.

ax® +ay® +az® +2ux +2vy + 2wz +d =0 eeyd GCamersSer

MLOWID YTLD STEHTS.

Prove that divr =3.

divr =3 ear Hlen4.

Find the value of a such that

F =(axy- ,2'2)LT +(x% +2y2) j+ (y* - axz)/; 1s irrotaional.

F:(axy—zQ)LTJr(x2 +2y2) j+(y* —axz)/; cremg  lenauwiem

SOAWDDSETTD a—6r WFLIL| STeTs.
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10.

11.

12.

State Green’s theorem.

Efar CapnIens Fnm.

Evaluate J}?-dF where f:x22+y3} and c¢ 1is the

straight line joining (0, 0) to (1,1).

f=x%i+y%j Guaib ¢ erarugy (0,0) alalmbg (1,1) &
@amens@n Car®h erefd J.}?‘alr7 n& sHS(HS.

Part B (5 x 5=25)

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

(a)

(b)

(a)

Find the image of the point (1, 2, —3) on the plane
3x—-3y+10z=26.

1,2, -3) TGO Lyarerflud e Gibusens
3x =3y +10z =26 ey sersamsL QUITHSS & e

Or

Find the symmetrical form of the equation of the
line given by x +5y—-2=7;2x-5y+3z+1=0.

X+5y—-z=T;2x-5y+3z+1=0 erarp Carliyns

FOFETTAT QUlGEUF FOGTUTL ML SHTERTS.

Find the prependicular distance from (3,9,-1) to
x+8 y-31 z-13

the line
-8 1 5
* +88 =Y _131 _Z _513 ererp  Camlgm@nd (3,9, -1)

erarm Latafls@n Qe Cu 2 drer Cami@&ss Ssmss

STEHTS.

Or

3 A-10012




13.

14.

(b)

(a)

(b)

(a)

(b)

Find the bisector of the acute angle between the
planes 3x +4y—-5z+1=0 and 5x+12y—-13z=0.

3x+4y-5z+1=0 Cogyb bx+12y-13z=0

@QaupdlnEg  @eorwCu  2der  GnRGCsTaNSSHed
@ (mEw6eullgenwl &mew.

Find the equation of the sphere having the circle
x*+y?+2°=9; x—2y+2z=5 as a great circle.

x> +y*+2°=9; x-2y+22=5 eamm el LsHmar
BUQu@ el Lwrss Csram.  Carersder Fwerum(
SITEHTS.

Or

Find the equation of the right circular cone whose
vertex i1s at the origin whose axis is the line

¥ _Y _Z and which has semivertical angle 30°.

1 2 3
%z%z% et Carlen. FsTsa D CLQID Doy

2 #Al&Camand  30° seyd Qarar 6@ el
FaDLAeEL W FOGTUITL L ST6HT.

Find the directional derivative of
¢=x"yz+4xz® +xyz at (1,2,3) in the direction of
2+j—Fk.
p=xyz+4xz® +xyz-an (1,2,3) eram LatafluiLgg|
2+j-Fk crarm  Slevguller Hans  cumssCsH(pamous
HITETS.

Or

Prove that div (u xv)=v-curlu —u -curlv .

div (uxv)=v-curlu —u-curlv Hneys.

4 A-10012




15.

16.

17.

(a) Use Stoke’s theorem, show that VxV¢=0.

avGLrsen Csmmd epeod VxVe=0 erenssm(hs.

Or
(b) Evaluate ”}7 -ds where f=(x+y%)i-2xj+2yzk

and s is the surface of the plane 2x +y+2z=6 in
the first octant.

S eTeTUZ (PO  AMIEETH  UGHWTE  Serd
2x+y+2z=6 eTeotled J‘J.]?-ﬁds n&  sasS(Hs.

]?:(x+y2)2—2x;+2y2/;
Part C (3 x 10 =30)

Answer any three questions.

A variable plane which remains at a constant distance 3P
from the origin cuts the coordinate axes at A,B, C . Show

that the locus of the centroid of the triangle ABC is
x +y_2 +27% = p_2.

o HuSmrg A,B,C eratn < && grrmsaied Geul (HLd
@m wmmb  sasdar  FGmb 3P aaflew ABC  eremp
W&CamamsHenr  BHSCHT(HF shdufler  Bluwliurens

2

x 2 +y_2 +z 7= p_2 Tars ST ().

x+1 y+10 z-1,
-3 8 2’

Prove that the lines

x+3 y+1 z-4
-4 7
intersection are the plane through them.

are coplanar, find also their point of

. A-10012




18.

19.

20.

x+1 :y+10:2—1; x+3 :y+1 22—4 ot Can@edr
-3 8 2 -4 7 1

B0 sasHD Smwhsmal aar Blmmd. GCogid by G
Campsailer Qaul (Mt yerafl wHmbd gem auflurs Cgoain
SEATHES LD SITETS.

Find the equation of the cylinder whose generators are

parallel to the line %z 2 zg and whose guiding curve

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

x*+2y*=1; 2=0 eap BT el lLims eufsmger

cuemeTEUETWTEeYD LApLiLimés %zlzi crarm Camilig (s

-2 3

G@E@TLITEG|D 2 GTeT 6 2 (HENeTUI6T FLOGTLITL DL d &TeT.

(@) Find the unit normal to the surface x* —xyz+2°=1
at (1,1,1).

(b) Prove that grad r" =nr"°r .

(@) x°-xyz+2°=1 @amw uwbpe (1,1,1)  erem
yerefluleSl(mpgl @ i@ Qemi@Gsmss SranTs.

(<) grad r* =nr" 7 erer H(m9.

Verify Gauss divergence theorem for f =yi +xj+z°k for
the cylinderical region s given by x* +y*=a*; z=0 and
z=h.

x*+y*=a”; 2=0 wpmib z=h eam 2 Hoer' LEGHID

sradler aflflger Copmsans f= yLT+x]_'+22/; &@ FMUTES.

6 A-10012




A-10013 Sub. Code
4BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Third Semester
Mathematics
MODERN ALGEBRA
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1.  Express the permutation (1 2 3 4) (3 4 5) as a product of
disjoint cycles.
(1 23 4) (3 4 5) crarn  euflens wIHDSMS CuTgIEIDD
UL Biseflen QUmEESS 0 6T(HSIs.

2. Find the order of —1 and 3in (z,+).

(z,+)-0 —1 wHYD 3 Hwameisaiar auflansemws srans.

3. Find all the left cosets of H = {0, 4, 8} in (Z,,,®).

(Z12,(-B) -0 H = {0, 4, 8} SEHTEAT TOMOT QLG 2 L GISHmars

STEHTS.

4. Define the index of a subgroup in a group.

GosH 2 L GosHer @GNl enL cuenyuwim.



10.

11.

Define a normal subgroup of a group with an example.

@M GosSar Cp b 2 I Gss T(HSSSSTL(HLGT 6T(LPFI5.

ZG
<3>

Find the order of the quotient group

Zg

<3>

eTanrm FFe| GHsdler cuflengeniss smers.

Prove that f :(Z, +) > (Z, +) defined by f(x)=2x is a
homomorphism.

flx)=2x eam emmsstiucl f:(Z,+) > (Z, +)-eouw
@@ CFwe wrpr—2 " Camr $ge erer Hlendl.

Prove that (R, +) = (R, ).
(R, +) = (R+, ) orar HlemLal.
Define the characteristic of the ring.
QUENGTUISS 6T LIGRTENLI QUGN TUIMI.
Define an integral domain with an example.
TG THRISESMS eT(NSHSHTL(H 6T GUEMITIWI).
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Prove that a non-empty subset H of a group G is a
subgroup of G iff a,be H = ab™ € H.

G aearp GosHer Qeupdleor ol sard H ererug e
o L@owrs ombws GCsaeuwmer womd GCumgomer

Hupsear a,b € H = ab™ € H arar Hema.

Or

9 A-10013




12.

13.

(b)

(a)

(b)

(a)

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

G eaug @ Gob wHmbd a eaearug G-uld o érer
n afles Qarar 2 gl @b, a” = e U5 QHES
Coameuwinargib wHmid Cungwrergiorer BlubSmer m
eremig) n—evw Gflgdlerm erem blemidl.

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

G acHoaH=H
() oH =bH <> a'beH.

G eeug @ Gow whmb H ereaug Guled o drar
@@ 2L (GO eTafldd

1) aeH<aH=H
(i) aH =bH < a'be H eren e 4.

Or
Let H and K be two finite subgroups of a group G .
Then prove that |HK | = %
N
H wopw K eatuer G erap @GosHer (pigeym
2 | (GHOBIGET 6Tautled |HK| = % ereu HlermLdl.
N

Let H be a subgroup of G. Let a € G . Then prove
that aHa ™ is a subgroup of G .

H eaeaugr G ar ol@aob »@nw. ac G eaafled

aHa™ eow G-ér ol G erar Hlemd.

Or

3 A-10013




14.

15.

(b)

(a)

(b)

(a)

(b)

Show that a subgroup N of G is normal iff the
product of two right cosets of Nis again a right
coset of N .

G- Neeam ol@gob Cp ewvurs @mes
Coameuwnargilb  womd Cungiwrergiwrer  Hlubseaner
@rar(h UG glwans samisatear CUmHESQID 6

QUGG FINETH SERTLOMGLD crer HlemLl.

If H is normal in G, then prove that f(H) is
normal in f(G).

G-9é H g Cb v aale f(H) ou f(G) ¥
G eno eren mHlemial.

Or
Let G be any group. Show that f : G — G given by
flx) = x" is an isomorphism < G is abelian.
G eeaiug  gsmTeug (WD f(x) =x'  eram

Qar@ssiu’L f:G > G 2@waunss a1y < G
9560w ereur HlemLal.

Prove that Z, is an integral domain iff n is prime.

Z, et Smsons @Qmss Csmeuwmeargid  Hmib

Gurmgorangoner BUBSMET 7 @M LST GTewT 66

Blemial.

Or

Prove that the characteristic of an integral domain
D 1is either 0 or a prime number.

Q@ ot rmsd D—er uamry 0 oeeg UST erewr

ereur 1hl(mLal.

4 A-10013




16.

17.

18.

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

Let Aand B be two subgroups of a group G. Then
prove that AB 1is a subgroup of G iff AB = BA.

A vppd B eeuar G erenn @GosHen 2 L (GORSET ), @&L0.
AB eemug G Wenr o @owrs  @Qméss Csameuwmengd
womib Curgiwrergiwrer Hlubsamer AB = BA erer Hlemdl.
State and prove Lagrange's theorem.

Qevgpreanfluder Conpsans erpd HlemLal.

Let N be a subgroup of G . Then prove that the following

are equivalent.

(a) N 1is a normal subgroup of G
®) aNa'=N forallaeG
(0 aNa' <N forall a e G

(d ana'eN forallne N and aeG.

N erarugy G Wer 2 @b @b, $Cp CAsrhissiul (b

2 _GTETENGUSEHET FLOWD eTen [hlemLal.

(=) N earug G Gp aw o L Gl
(<) eroor a € G s b aNa™' = N
(@) eéor aeG &gb aNa' < N

() eréor ne N wppid a € G @b ana™ € N

. A-10013




19.

20.

State and prove Cayley's theorem.

Qaweluder Canmsans er(pdl HlemLdl.

Prove that any integral domain D can be embedded in a

field F'.

oThs e erewr yrmispd D serors Foo |l Qurdés wpigubd

eTaars STL(hs.
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A-10014 Sub. Code

4BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1.  Verify whether (xzy - 2xy2) dx — (x3 - 3x2y) dy =0 1s
exact.

(xzy - nyz) dx — (xs - 3x2y) dy =0 ererm  &erum(h

QUIHSSLOMTET FOGTITLT 6Tend FHLT .
2. Solve : y = 2px — y*p?.
§ y=2px-yp’
3. Reduce the equation (x4D3 +2x°D? — x?D + x) y=1 to

. . . d
an equation with constant coefficients. Here D = I
x

(JCALD3 +2x*°D* — x®D + x) y =1 erep Fwerum el e
a
dx

GaTEmIGET CsmenT FoerUTL s wrHnis. QmGs D =



2
4. Find the particular integral of x> d 32} + 4x% + 2y = e*.
X X
2
x” d 32) + 4xﬂ +2y =e" ar Apling § s srans.
dx dx

5. Solve : x%y" + 2xy' + 2y = 0.
& 22y +2xy' +2y = 0.
6. Solve : yzlogz dx —zx log z dy + xy dz = 0.

& . yzlogzdx—-2zxlogzdy+xydz=0.

7. Form a partial differential equation by a,b from
z = (x2 + a) (y2 +b).
z = (x2 + a) (y2 + b) OmBa  a,b o alesdl uEd
UMSBEHOE(LY FOGTUTL NS SHTeUTs.

8. Solve : p = y*¢*.

& : p=yq

t
9.  Tind L(l ‘te J

10. Prove that L(a‘”f(t)) = F(s - a).

L(a‘”f(t)) = F(s - a) aren Himieys.

9 A-10014




Part B (5x 5=25)
Answer all questions, choosing either (a) or (b).
11. (a) Solve: (x2 + 9%+ x) dx +xy dy=0.
& (xz + y? +x)dx+xy dy=0.
Or

() Solve : xyp* + p(Sx2 - 2y2)— 6xy =0.

5 xyp® + p(3x2 —2y2)— 6xy =0.

d*y dy 1
12. (a) Solve: x* =2 +3x—2 +y = .
(@ v dx?® dx Y (1 - x)z
d%y dy 1
. x® +3x—+y= .
5 dx?® dx Y (1 - x)2
Or
b) Solve: %X _ & _ &

3 A-10014




13.

14.

(a)

(b)

(a)

(b)

Solve by method of wvariation of parameters

d2
d—32’+n2y = secnx.
x
d’y
2. . .
72 +n’y = Secnx  eTeM SETLITL ML ST DS,

LMD WPpepewll LwatLhisd § o) srars.
Or

Verify the condition of integrabilty and solve
3x?dx + 3y*dy — (x3 + 9%+ e2z) dz=0.

3x%dx + 3y*dy — (x3 + 9%+ ezz) dz=0 TG
FLDGTLITL g 6T Qg menaull (hgedler BlubseaTeniF

#flur &g § oy srems.
Solve : p(l + q2) = q( - 1).
§ p(1+q2): q(z—l).

Or

Solve : p? + x2y%q? = x%2*.

§ P> +x2y2q2 = x252

4 A-10014




15.

16.

17.

18.

(@) Find L|—5*2 |
R e

L! __s¥2Z MG FHTHTS.
(32 +4s + 5)2

Or

(b) Find L [2‘9;3j .
s +4s+13

L [ﬁj & SITGHTs
& +4s+13) & '
Part C
Answer any three questions.

Solve : (D3 —2D+4)y =e"cosx.

3 :(D3—2D+4)y:excosx.

(3 x 10 = 30)

d%y dy by = log x sin(log x) +1

Solve : x? —5 X
dx dx x

5 - 2 d*y dy by = logxsin(logx) +1‘

dx® dx x

2
Solve : 4x2%+4x53—y+(x8+6x4 +4)y:
X X
2 dgy

& dx g 2+4x5ﬂ+(x8+6x4+4)y=0.
x

dx

0.

A-10014




19.

20.

Solve: p* +q¢* —2px —2qy +1 = 0.

3 cpP+q°—2px —2qy+1=0.

Solve :

2

d’y

dy

tW—(2+t)E+3y=t—1 when y(0) = 0.

d*y

& t— -

HITGHTS.

dt®

(2+t)%+3y:t—1 o y(0)=0 aaile> § a

6 A-10014




A-10015 Sub. Code

4BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations
Fourth Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

2

. . . 2n? +1
1. Write the first five terms of the sequence onf 1]
n p—

on% -1
(PSS,

2n* +1 : . o :
crarm G euflensuler pse @bg 2 mliLsmer

2. Define monotonic sequence.

eflwe urss Agr  euflangamul eueFwIm.

3. Show that liml(1+%+ ..... +1J=0.



10.

Define a cluster point of the sequence.

Qar  euflevsufer Srer Leraflanwids smewrs.

Let Zan be convergent series converging to the sum S.

Then prove that lima, =0.

n—o

ZGn @ Gelyb Gsr S & geldng eafler lima, =0

n—ow

ereur [hlemial.

State Cauchy’s general principle of convergence.

Gelgaysasrear Carsdlufer Cumg CarlumieL er(pg.

State Kummer’s test.

G ev-er CamsamaTeanll 6T(LPFI.

State Cauchy’s root test.

Camélller e Cargamareani er(Lpg).

Show that the series 1 - 1 + 11 +.... convergent.
5 9 13

1—%4—%—%-}-.... ererm Gsm @eNub erem rblemLdl.

Define an absolutely convergent series with an example.

SAnCeunHaGS STy T(HSSHSSTL(HLGT U TUIm).

9 A-10015




Part B (5 x5=25)

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

11. (a)

(b)

12. (a)

(b)

If (a,)—>a,(,)—>b and a,<b, for all n, then

a<b. Prove

n n

(a,) > a,(b,)—>b wpobd a,<b, eOOT nN&HGD

arafles a <b erar Hlemal.

Or

Show that if (a@,) is a monotonic sequence then

a4 +ay+....+a
n

"j 1s also a monotonic sequence.

(a,) erarug @@ eflud urss QaTL Mg erafle

(al +ay+....+a,

j -oyd @@ @flue urss Csmi
n

aulang erer HlemLdl.

Prove that any Cauchy sequence is a bounded

sequence.

aps @@ Gardl Qor  eafleosyb edmas Csm
aulang erer HlemLdl.

Or

. n!
Show that lim—=0.

n—o n

. n!
hrn—n=0 ereur rblemial.

n—ow pn,

3 A-10015




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

Discuss the convergence of the  series

212 +2%2 4. +n?
nt+1

12+2%+....+n?

nt+1

Show that 24 21 ] =%.
n —

Z 1 1 ereu HlemLql.

an®-1 2

n

Test the convergence of the series zx_
n

Zx— erarm Qgmfler @algeama < ymiis.
n

Or

Test the convergence of the series

L U R N U R S T
2 3 22 3?2 23 3 "

erarm QmLfler @elseama < Tmiis.

l+l+i+i+i+i+ ererm Qg miflewr
2 3) (22 32 2% g3) " poee

GNSMD Y TTUIE.

Prove that any absolutely convergent series 1is

convergent.

2AnCeunmpri@s (s Gellujb erer Hlemldl.

Or

A-10015




(b) Test the convergence of the series

1 1 1
l-—+———+...
2! 4! 6
1 1 1 . . .
1_§+Z_E+"" erem QErLfer @elgema < ymilis.
Part C (83 x 10 =30)

Answer any three of the following.

16. Show that lim[1+lj :hm(1+l+l+....+lj=e.
n—o n n—o 1 2! n!

1im[1+lj =lim(1+1l+—+....+l’j —e aar B,
. n.

17. Prove that a sequence (a,) converges to [ if and only if
(a,) is bounded and [ is the only limit point of the

sequence.
em Qsr_  (a,), l& Galdng cafl® (a,) eaug
creoemed Csm  wpmbd [ ererug @ Gelwybd yérefl @ibs
QaTL_(h&@ eTar HlemLdl.
18. Prove that the harmonic series zip converges if p>1
n

and diverges if p<1.

1 . : S
Zn_p et @eng Hgr p>1 erafled @Gellybd wHmb p<1

erafléd aflfluyb erer Hlemal.
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19.

20.

2 x4 x6

Test the convergence of the series 1+ ror o +....

x2 x4 6

1+7+I+€+"“ erarm QmLfer @elseama < Tmiis.

State and prove Leibnitz’s test.

dliafililev Cargameranw er(pd Hlemla.

6 A-10015




A-10016 Sub. Code

4BMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. Define a vector space with an example.

ThsgssT (HLer deus  Ceuafluilienar cuenrwmiss.

2. Determine whether {(1,0,0),(0,1,0),(1,1,0)} is linearly
independent in V;(R) or not.

Vo(R)-@a {1,0,0),(0,1,0),(1,1,0)} emuy s1 pssmar

©OEEWIT GTET &TEwTs.

3. Write down the standard basis for V, (F).
V.(F)-@& L Siussammsams er(pgis.

4. Define dimension of a vector space V over F . Give an
example.

F -ér BSgeowps V erarn Geus  Qeuafluden uflbravrsans
auamrum. T(HSSH&ESTL(H SH(Hs.



10.

Define the kernel of T . Give an example.

T -wWern 2 " smeneu auanywim. T(HSHSST(H S(Hs.

Let T:V > W be a linear transformation. Prove that
dimv =rankT +nullity T".

T:V>W gmug 2 mordobd erefle

dimv =rank7 +nullity T erenr Hlmieys.

N = O
S NN

1
Find the characteristic polynomial of | O
1

-ar Slplidlwed Lo@ImtiLg Careaneuamuiss STes.

[ T
N = O
S DN DN

If 2 is an eigen value of A then prove that k1 is an

eigen value of KA, where K 1is a scalar.
A -ler oulser wEUL A eafld KA -ufler iigser wdliiy
kA -eraw Hlmieys, @i K erarugl e Hansuded.

How will you define || x || from inner product?

2 GTllLI(mSSMm6D Lweru(hgs) ||x|| -anul eTeUGUTM)

eUE WML ?

Define an orthogonal set. Give an example.

QFmIG5815 Famsamd euaTWm- THSHSETL(H H(HS.

9 A-10016




Part B (5 x5=25)

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

11. (a) Let V= {a+b\/§/a, be Q} . Prove that V is a vector

12.

(b)

(a)

(b)

space over @ under addition and multiplication.

V= {a+b\/§/a,beQ} TGN Gl L LHMILD
Qumssmels Qummss -t Bz V e Ceusl
Qeuefl erar Hlmeys.

Or

Let V be a vector space over a field ' and S be a
non-empty subset of V. Prove that

(1) L(S) is a subspace of V
i) ScL(S).

F  crerp sagdlen Barer GeusL  Qeuafl V' ereta.
Gomub S ererugy V-wler Qeuppdn o L sard erafled
Epsaar_cupenm Hlmie|s.

@  L(S) erenmug V -l o drGeuafl

1) ScL(S).

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

F cramn seargder Sgmar n ufwrasrapenw Cleuds
Qeuafl V, (F) o Ler @Qued mmms serenou|anl gl erer
Bloieys.

Or
Prove that {(1, 2,-3),(2,5,1),(-1,1, 4)} is a basis for
Vy(R).

{(13 23 - 3)7 (27 53 1)> (_13 1? 4)} ¢e(Th V3(R) - 6o
SlgSSHETD 6Teu Hlmies.

3 A-10016




13.

14.

(a)

(b)

(a)

Let T:V - W be a linear transformation. Prove
that T(V) = {T ) /ve V} is a subspace of W.
T:Vo>W  eaetug  emuUyg 2 (HOIDOD  6Tas.
TV)={T)/lveV} eeg W-ar oaQeef een
Hlmieys.

Or

Obtain the matrix representing the linear
transformation T:Vy(R)—> Vy(R) given by
T(a,b,c)=Ba,a—-b,2a+b+c) with respect to the
standard basis {el, €y, eg}.

T (a,b,c)=(3a,a—-b,2a+b+c)eran cuawrumssLILLL,
{el, ey, e3} ererm Sl SigliLen Ssemsamgll Qurmss
Qar@sgerarg erafles 1 :Vi(R) = V3(R) -ar emulg

2 (HLMHDSS 6T Sewlenwis &Tens.

Using Cayley-Hamilton theorem find the inverse

7T 2 -2
the matrix | -6 -1 2
6 2 -1

Qa6 anmLsledLebr Cahpsens LwerL(HsE,
7T 2 -2
-6 -1 2| erarp yewilufer Cp rm jamflenuwis
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15.

(b)

(a)

(b)

Show that the system of equations
X+2y+2=11;4x+6y+5z=8;2x+2y+32=19

is inconsistent.

EPEEHT FLATUTHSGET QUGS ST DDG 6Teum
fmeys.

X+2y+2=11;4x+6y+5z=8;2x+2y+32=19

In an inner product space V. Prove the following :
O Jex|=[al]«]

@ Jery]s]=]+]x]-

V-arerp 261 Qumssed Geefludier Gereumouameupann
Hmeys :

O Jax|=[a|]«]

Q@)+ <|x]+]2]-

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

inner product for the basis {vl, Vs, v3} where
v, =(1,-1,0),v, =(2,-1,-2) and v;=(1,-1,-2).

Ul :(1’ _1’ 0)’ v2 :(2, _1’ _2) LDH)QJLD 032(1, _17 _2)
oratn gLl s sawgens LwearuBhsd  Vi(R) -er
PUnEG QFmGasr(h gliuamL sarsmg SImb-evLsls

panew LwetU(hisS srems.

. A-10016




16.

17.

18.

Part C (3 x 10 =30)
Answer any three questions.
(a) Prove that the intersection of two subspaces of a

vector space is a subspace.

(b) Show that any set containing a linearly dependent
set is also linearly dependent.

(=) @@ Qeus Geuafluiler Qrawr®h 261 Ceuaflgafien Qoul
@@ 2 erCleuafl erer Hlmies.

(=) Cpilu gm by sansms 2 L sarons CErar 6rhg6leum

sarpd GCaflu s bs sard erar Hlmes.

Let V be a vector space over a field F . Let
S = {vl, Ug,...U, } c V. Prove that following are equivalent :

(a) S i1sabasisfor V

(b) S is a maximal linearly independent set

(¢) S is a minimal generating set.

V. eearugr  serdb  F-ar Ssewops  Ceus Geuef.
S=1{,,05,.0,}CV aafléd, &G o dranevas geaTmGEsTET
FODTETENGE 6Tem Hlmieys.

(=) S eerugy Ve Sigsserid

(=) S ererug e BLQUH @@L SIS SaTid

(@) S eerug e BEAD QLULITES Sewrb.

Let V and W be two finite dimensional vector spaces

over a field F . Let dimV =m and dimW =n . Prove that
L(V, W) is a vector space of dimension mn over F'.

V ppd W eremuer gemd F -ar Gued o drer  @)yewr(h
auerTwmGsLILL L (pigen uflbrearipearw Qeus  Ceueflger
o@h. dimV=m wvpybd dimW=n dafleo LV,W)
erarig) Serd F -ar Ced mn uflwrewrperw Geuds  Glouaf

eTeur 1hlemial.
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19.

20.

Find the eigen values and eigen vectors of the matrix

113
A=|1 5 1|.
31 1)
1 1 3]
A=11 5 1| ceamp emfliller oriiger WHLLGET OHMILD
3 11

eTG6 QeudlL. SeNeTd SHTEs.
Prove that every finite dimensional inner product space
has an orthonormal basis.

@aubeumm (pigeyn ufbramperLw 26 dumsssd Geuefluyb
QemiGS5g 2gbrarsas CunHDmEED erer Hlmeys.

. A-10016




A-10017 Sub. Code

4BMA5C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Fifth Semester
Mathematics
MODERN ANALYSIS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define countable set with an example.

T(HSZIESTL_(DL_GT TGS lq Ll SETHMS GUEDFUID).
2. Prove that Z is closed.

Z epiq sanTid eTa 16l mieys.
3. Define a Cauchy sequence in a metric space M.

wrriy Qeuefl M-@e sradlufer QsrL cuflangepw cuenyuim.
4. Is R a second category? Justify.

R @nerrmb cuenswir? Blumulin®ss.



10.

Let (M,,d,) and (M,,d,) be two metric spaces. Prove

that any constant function f: M; — M, is continuous.

(M,,d;) wopgw (M,,dy,) eremuer @@ wriy Geuelser
arans. b @ wrdled ar y [ M; > M, Qg &wurearg
eTeu Hlmies.

Define a homeomorphism of a function.
@@ &1 Yer CGewdwrnm Car S$Hamed cuanrLIm.

Let M =[1,2]U[3,4] with usual metric. Show that M

1s disconnected.

M =[1,2]U[3,4] eremug eupssworer wriiy Qeuefl erars.
M QsnEss sauid de aear Hlneys.

If A,B and C are connected subsets of a metric space
M and if Ac Bc(C, then prove that B 1is not

connected.

M eerp wriy Qevafluiér A, B wppn C ereruer Ogrhss
o I saviisar wpmb A Bc C aalleo B wreng Qsr(hss

SEMTLD D6 6Tan M.
Define a compact metric space with an example.
ThSSGETL (L6 s&fgwmear wrliy Ceuaflanws euenrwimi.

When will you say that a metric space is said to be

sequentially compact?

wrly Getefl eri@umpg QsT_ s&8sTETE 6Tam gamielmi ?
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11.

12.

Part B (5 x5=25)

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

(a)

(b)

(a)

(b)

If A be a countably infinite set and f be a mapping
of A onto a set B then prove that B is countable.

A aerug aanellL$s5s  (pgelor &b  LHHID
f:A—> B aeaug GuaGsr g0 &1y aale B
GCTGTLIZ) GTERTew! L5555 6Teu [Hlmies.

Or

Prove that in any metric space the intersection of
finite number of open sets is open.

e@m wriy Geuefluléd, elerer eramanilsmadrer
Snpg samisaten Geul (h STd e FHmbs SeTid 6Tem
Boieys.

Prove that C with usual metric is complete.

C on apssworar wriyeld pebWTaEE 6rar
Boieys.

Or

Prove that a closed set A in a metric space M is

nowhere devise if and only if A° s everywhere
dense.

M eemp wriy Qeuaflled, A e epigws o L Sawrid
creuell(pd Hlenmbsg e erem @) (H&s Cgeneuwimen
wHmb Cungiwrer Hlubsaen A€ RIGHD  Hlevmbss)
erem 1hlmies.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show by an example that the image of an open set
need not be an open set under a continuous map.

Sopg sasder Ggr  am 4 Gbub HpHs SaTorsTg
TETUBHE @6 TOHSHESTH H(H5.
Or

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

aupsswrar wriy Geueflsafles (0, 1) womb (0, o)
erarm wrtiy Geueflger eugGouriifyend 2 enLwig erer

Hmieys.

If A and B are connected subsets of a metric space
M and if AnB=#¢, then prove that AUB is

connected.

A wopgp B eeuer M eremm wmiy Qeuefluderr
Qsr@uiyerer o sarmsar whpn ANB#@ aele
AU B -b Qen@liyererg eren Hlmieys.

Or

State and prove the intermediate value theorem.
Qafplow wdiy Ceppsmss sl Hnes.

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

wriy Qeuall M —@ér erpgQeuns s&fgomer o L searib
A - aupbyeLwig erar Hlmieys.

Or

Let A be a subset of a metric space M. If A is
totally bounded, then prove that A is bounded.

A erarug wriy Qeuall M —@Qern o seword erens. A
WPpewwrer aybymLwug aele A  erbymLwg
erem Hlmie|s.
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16.

17.

18.

19.

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

Let (M, d) be a metric space. Define p (x, y) = 2d(x, y).

Prove that d and p are equivalent metrics.

(M, d) eremug wriy Qevefl erans. o (x, ¥) = 2d(x, y) erar
ampunssiiugea, d oHmDL P PpHumes LD yar

Wl &er erer Hlmieys.
State and prove Baire’s category theorem.

Cuuw aller euens Cshmsmss gnml Hlmie|s.

Let (M,,d,) and (M,,d,) be two metric spaces. Prove

that a function f:M; — M, is continuous if and only if

f1(F) is closed in M, whenever F is closed in M,.

(My,dy) wopd (M, dy) aemuar @@ wriy Qeeflsar
aens. om or y 1M, > M, Qsti sfunests @wmss
Gaeeuwiran whmib Cuigiorar Hupsmer M,-@éd semb F
epqug aafle M, -@a [ (F) apgug eren fipeys.

Prove that a subspace of R is connected if and only if it is

an interval.

R —én 2 sawrd Qer@liyemersns @ més Csmeuwimer wHmD
Cumgworer Hlubsamen 218 @@ QL Geaflwns @ ms@mh erear
Pieys.
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20.

Prove that any continuous mapping f defined on a
compact metric space (M;,d;) into any other metric
space (M, dy) is uniformly continuous on M, .

(M,,d)) eramp s&8gonar wriy Qeualll@ambg (M, dy)
ety  wriy  QesefléeE  eaerumssiulL f ererp
Qsre Qlwner &er y, M;-9é Eyrer QsrL FSyLwWg
Taars STL(hs.
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A-10018 Sub. Code
4BMA5C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Fifth Semester
Mathematics
MATHEMATICAL STATISTICS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.
1. Define a discrete random variable.
safggef FweumiliL] wrHlenw el Fuwim.
2. Define the probability density function.
Hlapsse| S $3 &1 el euenyuim.
3. Define a binomial distribution.
FRHMILIL] LITEUENED GUEDFUIMI.
4. Define a Poisson distribution with an example.
UTLETET Lfeuee ef(NSSISSHTL (DL 6T eUewim).
5. What are Type I and Type II errors?

wrdf I opmid wrdfl 11 Genwpser ereruear ererer ?



10.

11.

What is meant by null and alternate hypothesis?
U&Slwbd womib eearmied L r(HCETeT eTarmmed eTeme ?
Define t-distribution.

t-uFeueed GuETWIM).

Define F-distribution.

F-ureuene cuenyuim.

What is meant by ANOVA?
ANOVA crémpmed eresmen ?

What is LATIN square design?

LATIN sienwliy (8817 eulqgeuld) 6TeLg) eTema ?

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

x+2 if —2<x<4
(a) Let x have the p.df. f(x)=4 18 .

0  otherwise
Find
O  EX)
@)  Elx+2?]

x+2

—if -2 4

f@=118 © Y aale aan Pepssel
0 LHmEE

QL 3 am ol X QuHm @) (HHSTED

@  EX)

()  E|X+2?] afuanons srars.
Or

9 A-10018




12.

13.

(b)

(a)

(b)

(a)

A random variable X has the following probability
function.

x: -2 -1 0 1 2 3
Px): 0.1 k 02 2k 03 k
Find
(1) thevalueof k&
(1) mean
(11) p(x>2).
safigsal goeuriiiy wrhl X Spssam. Hlspssme
QupApre
xi: -2 -1 0 1 2 3
Px): 01 k 02 2k 03 k
1) k wdiy srars
(1) spred
(1) p(x=2) sansd(Hs.
Find the mode of the normal distribution.
FMSTTET LTEUENGT (LPFHEL& HTEHTS.
Or

State and prove additive property of binomial
distribution.

rmOILL ugeuadler gnhige eldamws gam Hlime,s.

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

@ pravrwid 800 wpevp eieliLiBEng. Ceid emeu
350 @perp geve Qumlearnm . geubeurm Crrsdlen
gwaumilnde eleliu@fpg  erer  THSHE Camerer
Piguyom?

Or

3 A-10018




14.

15.

(b)

(a)

(b)

(a)

Days

The following data gives the means of two samples
taken from a population. Examine whether there is
any significant difference between the two sample
n, =1000, n, =2000; X, =67.5, X, =68, o =2.5.

@reanr(h wrdflser om CsmEUble @mbg ThHEHs0
UL g (h&E DG

n, =1000, n,=2000; x, =67.5, x,=68 0=2.5
@ns @ran® wrSlfle@n sHursd o crergm?

A certain Stimulus administered to each of 10
patients resulted in the following increase of blood
pressure 8, 8, 7, 5, 4, 1, 0, 0, -1, —1. Can it be
concluded that the stimulus was responsible for the
increase in blood pressure.

@M cumswrar oa&s w@bg 10 Crrwmefls@Endss
Qegusslill LsTed  QUss AWSSD  SpSEam_oumm)
<dasfsss 8, 8, 7,5,4,1,0,0, -1, -1. Qasame oass
MBS CUTEITE QTES A(PSSSMEG SSMEEGD eTemnd
GH(HS@MLOM?

Or

A random sample of 10 boys has the following 1.Q.
(Intelligent Quotients) 70, 120, 110, 101, 88, 83, 95,
98, 107, 100. Do these data support the assumption
of a population mean 1.Q. of 100?

10 wrewreu safler SiMleys Hwer (1.Q.) 70, 120, 110,
101, 88, 83, 95, 98, 107, 100 ereflev Cunmgeims
wrawrel sefler 1.Q. 100 eram s@msemom?

The following table gives the number of train
accidents in a country that occurred during the
various days of the week. Find whether the
accidents are uniformly distributed over the week.

Sun Mon Tue Wed Thur Fri Sat

No.of Accidents 20 18 13 23 26 11 15
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Train olusgisser @@ Brliiged @@  euTrsdd
EpSsETL UM BLBFIETETE. @(H UTISH g FOTSE
BLIBGIGTETG] 6TG0E &H(HGEMLOT ?

BTG emly disdr G yger eflur  GQeudrefl  saf
efluggiser 20 18 13 23 26 11 15
Or
(b) Write down the ANOVA one way classification

table.

ANOVA @@ afl u@sshlse s L sws apss.
Part C (3 x 10 =30)
Answer any three questions.
16. Find the m.gf. of the r.v. (X) having the p.df

B
f(x)—{o

—l<x<w

otherwise.

19
f(x):{?(’)’ .<x<oo aafld s#fgn wriller (X) oiger
LMD mEn 6

Sy Fpener 2 (HeumsEGn ST Ll SIeTs.

17. If X is normally distributed with mean 8 and S.D. and
find

@@ P(<X<10)
(b) P(10<X<15)
© P(X>15)
d P(X<5)

@ P(x-5<15)

. A-10018




18.

19.

X eretugl ETsmyewt UgeUd® 2 LW Nser Fymafl 8
SLellewssd 4 erefled

(=) P(5<X<10)
(=) P(10<X <15)
(@) P(X=215)
(m) P(X<5)

(2) P QX —5| < 15) CTETLMNSE SHTERTS.

The number of accidents per day were studied for 144
days in Madras city and for 100 days in Delhi city. The
mean numbers of accidents and the standard deviations
were respectively 4.5 and 1.2 for Madras City and 5.4 and
1.5 for Delhi city. Is Madras city more prone to accidents
than Delhi city?

e@m prafled peLCumbd elusgsser undl 144 prlser
QeaenaTuigd 100 BITL_ger QL adluldlgyd
sesHHEELIULLG. Fyraf luggisseEsd S eHledssipd
wparpGu Gaearenaruiled 4.5 wHmID 1.2 eremmid, Gcvedlufled 5.4
womid 1.5 erermid o drerer. GQLeadlevw el Gaaranerulled
uSEH S SD eTeTm Fon (LPlGU|LDT?

The table gives the biological values of protein from 6
cow’s milk and 6 buffalo’s milk. Examine whether the
differences are significant?

Cow’s milk 1.8 2.0 1.9 1.6 1.8 1.5
Buffalo’s milk 2.0 1.8 1.8 20 2.1 1.9

6 us wrRsaldmbgEd, 6  er@mew  wTHsellEbgID
QupiulL.  urdlé® odrer  Ursdssder ereyser  SCL

QaTRssLLL_(HéTeTer Smaeusefled o drem Coaumiuim(®
WPEEWSFeUD eumlibSemeu ?

LI&LD LIMeD 1.8 20 19 16 1.8 1.5
GT(HENLD LITED 20 18 1.8 20 21 19
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20. The following table gives the classification of 100 workers
according to sex and nature of work. Using y*-test
examine whether the nature of work is independent of
the sex of the worker.

Nature of work | Skilled | Unskilled | Total
Sex
Male 40 20 60
Female 10 30 40
Total 50 50 100
Epssar_ slLgHad 100 Qgmfleorer seflar urdarsamst
Qurmisg YUNSgs Qarhssliul (Herarg (wHmb Ceuamauler
Aoer)  y®  ugamell  UuEUGSS e seT  Hper
urellersang i QUTMISE LIMILIHILOT T STewTs
Ceuamevullen seano | Smerr Sopardng | QuorSsHn
5T 558!
LImedl @b
3, @ 40 20 60
QLo 10 30 40
(AL ¥ ) 50 50 100
7 A-10018




A-10019 Sub. Code
4BMA5C3

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Fifth Semester
Mathematics
STATICS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Two forces of given magnitudes P and @ act at a point at
an angle «. What will be the maximum value of the
resultant?

P oppd @ <erey Csrewr @eaw®h cdamgser o Csmeantid
Qarenr  ydarteflule Geweou®dermg. ofaere| ellanauller

SFlsulg I ererer ?

2. Write down conditions of equilibrium of any number of
forces acting upon a particle.
om Curmeflar  Cwer gpHUBSHD hF  eHlanssafien
raanfl&Eamnssatian enFalnm Hleapaanul 6T(Lps)s.

3. Define a moment of a force about a point.

e Latafludler Coe g allensuller Hmliys Hpanear cuenrum.



10.

11.

Give an example of a couple.
FLONSETET T(HSHISSTL ML &(HS.

State two trigonometrical theorems.

Carenr clldlg Csnmseans er(pg).

Write down conditions for a system of force to reduce to a
single force or to a couple.

ddangsafler Csrgd saflelams ooz @@  Fpeors
@muugHstar &_(HUUTLL eT(pFIs.

Define a friction.

o Jmlenel eUenFulIm.

Define an angle of friction.

Carenr elensenw cuepwim.

Show that the tension at any point is proportional to the
height of the point above the origin.

s e Uerafluded o eter @ pelilans < Lemafld@ Cuoed
o arer  Yetaflgsmar 2 wpsdn@ swoBlaouie @QmE@n eren
HlemLal.

Define a catenary.

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

(a) OA,0B,OC are the lines of action of two forces P
and @ and their results R respectively. Any
transversal meets the lines in L,M and N

respectively. Prove that — + Q. = i
OL OM ON

9 A-10019




12.

(b)

(a)

OA,OB,0C eemuenr P wppd @ < dweupdler
MeangsCamhiadr LHOID ASeL W elenere] K er
denasGarhiser WparpCu D @GW. e GnéE CamHb
ops Cesrhsemer L,M wpmibd N -depapCu

... . P Q R

SN S 9.

sHASHTD OL " OM -~ ON ereur [blem
Or

ABCDEF is a regular hexagon and at A, act forces
represented by AB, 2AC, 3AD, 4AE and 5AF.
Show that the magnitude of the resultant is

AB /351 and that it makes an angle tan_l(Lj

V3

with AB.

ABCDEF eenugl e @Whi@ AnCstawd wHmibd
A, & Geswudu@Bb ceassdar wapGu E, ZA_C,
3AD, 4AE WHMID 5AF Y GD. lamsufler ojerey
AB 4351 carad wHmd AB 2Lt ghu@SgID
Camanrld tan_l{ij cramad HlemLdl.

V3

Forces P,Q,R act along the sides BC,AC, BA
respectively of an equilateral triangle. If their
resultant is a force parallel to BC through the

centroid of the triangle, prove that @ = R = %P .
P,Q,R eep olevgsar &0 uss  Wp&ECaransden
BC,AC,BA TG L&SmHIGaTle papCu

Qrudupdarng. wsaoLw almarey olas BC —&@
@aeamwunse|b Famfle] amwwwrs om WEGCsTansHnE,

o drerg) erafley @ = R = %P orer HlemLal.

Or

3 A-10019




13.

14.

(b)

(a)

(b)

(a)

(b)

If two couples, whose moments are equal and
opposite, act in the same plane upon a rigid body
prove that they balance one another.

g wHMD ord  Hevgser 2 Lar HmliLsHmer Osmewr
@uewnr(h  spdsear @  elenrlumer  CQummafler Gy
SEHD  QFUOULLTD — DMEUSET  QETEND 6T
FoenL D erer bHlemal.

Show that a system of coplanar forces acting on a
rigid body can be reduced to a single force acting at
an arbitrary point in their plane together with a
couple whose moments is equal to the algebraic sum
of the moment of the forces about the point.

e edenyliurer Qummetler Cue CFwdUBD @ 6T
clengsaflan Qar@daw sl sasdd gGsm e
Yerafluller Ceweu®bd gor eflengujenm Gs Lerafluded
Hmulds  dpamer  clenssaflear  SHmplys SHoensatlen
Qubsmils FmOsWsEE FosSHmens CETaET PSS,
GMDES (LPlg U eTeur blemial.

Or

Derive the equation of the line of action of the
resultant.

elleneraller Cr Caml(hssmar ellans Fwemuml el ClLmis.
State laws of friction.

o gmiedler elldlsamer er(pg).
Or

A uniform ladder is an equilibrium with one end
resting on the ground and the other against a
vertical wall. If the ground and wall be both rough,
the coefficients of friction being x4 and 4

respectively and if the ladder be on the point of
slipping at both end, show that 6 the inclination of
the ladder to the horizon 1is given by
tan 0 = - w
2u

4 A-10019




15.

16.

@@ frrar gamfil oo Foflamouidd ger SpLiEs
Qempllamyliurer oL gsersdad wHMD ger Coed
U@ Qerplamyiuner seuhdlaibd 2 6Terg. Sy LHMLD
Sjaupdlen 2 grlieysailer @Gamranise perpCw 4 WwHmID
U oeailed genll soguyLear  gHUBSHLL Csrewrd 6

reb Gurg tan d = I;i
u

!

ereu HlemLdl.

(a) Derive the equation of the common catenary.

Qurg shdledlwgder swarum el Cums.

Or
(b) Show that x = clog(sec v + tan l//).

x = clog(secy + tany) erar HlemLal.

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

The resultants of two forces P, acting at a certain
angle i1s X and that of P, R acting at the same angle is
also X . The resultant of @, R again acting at the same

angleis Y . Prove that P = (X2 + QR)”2 = M
Q+R*-Y

Provethatif P+ Q@+ R=0,Y = X .

@ GHUALL Caravsams aghudsssamiqu P,Q  erem
Qe elensseflear elamerey elans X  Coaib <Cs
Casramgseanss Osrewr.  P,R  eeam @rav® oSengsaflen
feneray ellamgujd X @b. Barhb Cs Caravmsams
Qs magr QR @ cleverey  ellens Y erasfléd
/2

P=(X2+QR)1 =% Greu Blemial.
P+Q+R=0Y =X cer hlenq.
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17.

18.

19.

State and prove Varignon's theorem.

Cauflaraier spd Hnaisarar Connsams er(pdl Hlendl.

A beam of weight W winged at one end is supported at
the other end by a string so that the beam and the string
are in a vertical plane and make the same angle # with
the horizon. Show that the reaction at the hinge

%\/8 + cosec’d .

W eaeL Qarawr Sler g wpevar @ QLSms &mm bgib
LHEADTME (pever @@ sbEwLmD  @evarssliul L Wb
s Qeb@gsTar sersdld 2 draraumhb C@ID eneUsET

Sl L gL ar 0 eerm @Cr Camamsams gHUBSSHIFOTDG.
g1 hglerer QL SHlem 18l ellanen %\/8 + cosec’d erem Hlemi9.

Two particles P and @ each of weight W on two equally,
rough inclined planes CA and CB of the same height,
placed back to book are connected by a light string which
passes over the smooth top edge C of the planes. Show
that if the particles are on the point of slipping, the
difference of the inclinations of the planes is double the
angle of frication.

eaCeurarmd W eren Qarar @uewr(h Qummersdr P, @
@Cr 2wgaperer CA wpmd CB  eemn QemyQaryliume
smlgensHa, sersder aupeuplimear Cod weaer C ulde(m
sbl@Wld P, @ <hss0ss 2 drearounn meussliL(BiEng.
Qumerser  BE@MHL  Hlevouder QBT  FemdSlen
Carammiigafler  elgdwunsd o gmiey Careamsder @ yenr(h
DLBIE erer Hlemll.
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20.

Show that the length of an endless chain which will hang
over a circular pulley of radius a so as to be in contact
with two-thirds of the circumstances of the pulley 1is

3 4
a +—.
Logb +J3) 3 }

a < Oaerar el L aliger SO  eperdled @ et
umBIE  &hmetened  GsmHLTm  26TeT (P4 EHET  @deTs

3 4
grifladlulfler Herd a{‘(—) +— | eran Hlemial.
logl2 +~/3) 3 }
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A-10020 Sub. Code

4BMA5C4

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations
Fifth Semester
Mathematics

LINEAR PROGRAMMING
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1. Define optimum solution.

W& grssrar Siamel cuaywim.
2. Define a degenerate basic feasible solution.

@@ Aosps griuaLwrear QFiwussss Siremeu cuaywim.
3. Explain two phase simplex method.

@ masLl L fbliersen (peppenwt afleufl.

4, How do you identify multiple solution in a LPP?

e LPP & garmis@ CGuopul L Srejsedr o drerear erarimns

CTRIBIQTLD Sleumu?



10.

State fundamental theorem of Duality.
@menw wepuller gLt CsHnSMms 6T(pgIs.
Write down the dual of the following LPP.
Minimize z =15x, +10x,
Subject to 3x, +5x, 25

5x, +2x,23

x,%, 20
&G Qar@ssiiu L. LPP eow @menouiled wmbhm
BeAPgrse z =16x, +10x,
sLuur@hser 3x, +5x, 25

5x, +2x,23

x,x,20

What is balanced transportation problem?

gorear CUTEGHUTSE ST @, TG T ?

Write the condition for existence of feasible solution in

LPP.

en LPP Wéd Csuwssss Siey ewpw sU(Hlium el
T(PGIS.

Write down the mathematical formulation of an
assignment problem.

@558 samsSDarar safls SebrImU 6T(PSI.

What is no passing rule in a sequencing algorithm?

auflens ey sasdld sLbg OCadeug dalTg ererLg)
GTGOTGOT ?
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11.

Part B (bx5=25)

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

(a)

(b)

Reduce the following LPP to its standard form:

Maximise z =7x, +4x,
Subject to the constraints: 2x, +x, 26

x, —x,=8
Tx, —3x,23

x, 20 and x, is unrestricted.

&Gy Gar@ssuul_peaer LPP - aow g w
Blevoowimer enwiibe wrhHm

BuQuisrée: z=Tx, +4x,

sLpuur@psdr: 2x, +x, 26
x, —x,=8
Tx, —3x, 23

x, 20 wHmD x, GNSLOLILTLDHDSG.

Or
Solve graphically
Maximize z =5x, + 3x,
Subject to the constraints: x, +x, <6

2x +3x,23
x, 23
x, 23

x,%x, 20
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12.

(a)

(b)

Qar@s&sriul_(Herar LPP &@ ecuenguLib epeotd Sir.
Bu@Quilgrée@: z =bx, + 3x,
sLpuur@psdn: x, +x, <6

2x, +3x,23

x, 23

x, 23

x,,%, 20

Use two phase simplex method to solve the
following LPP:

Minimize z =10x, + 2x,
Subject to: 2x, +x, =1

x, +2x,=5

x,>0,x,20
Qar@ssiiul(heaer LPP eow @@al L Sbliersen
weopeaw LwearuOsS Si.
BuQuilgréeg : 2 =10x, + 2x,
sLpuuripsen 2x, +x, =1

x, +2x,=5

x,>0,x,20

Or

Use simplex method to obtain the inverse of the

4 2
matrix A= .
> ¢

4 2
A=(2 9) ety ewflEE  Sblersdy  (panpenw

vweruhSS Criromblenwss smes.

4 A-10020




13. (a)

(b)

Write down the various steps involved in the
formulation of a primal-dual pair.

epergsTrd — @ e Comgew 2 (Heums@hd penmudled
FbubBSIULL CeusuGeum Lilg&Hemar 6T(Lpg)is.

Or

Use dual simplex method to solve the following
LPP:

Minimize z = 3x, = 2x,
Subject to the constraints: x, +x, >1

2%, +3x,22
x,,%, 20

Qar@ssiiul_(heaer LPP eow @@menwn  Sibliersen
eopew Lweatu(OsS Si.
B&fldsné@: z = 3x, = 2x,

sLpuur@sern: x, +x, 21

2x +3x,22
x,%x,20
14. (a) Explain Row Minima method.
Blevm@emliL) pevperws elleuifl.
Or
(b) Obtain an IBFS to the following T.P. using the
North-West corner method.
Destination Availability
Source 1 2 3 4
1 11 13 17 14 250
2 16 18 14 10 300
3 21 24 13 10 400
Requirement 200 225 275 250 950
5 A-10020




UL &@-CuHE EPEE (peDEnL vweru(HisS)

Qar@ssiiuc L T.P. 5 IBFS eows srems.

Wy Q@muy
<D ILOLID 1 2 3 4
1 11 13 17 14 250
2 16 18 14 10 300
3 21 24 13 10 400
Gsameus 200 225 275 250 950

15. (a) Explain Hungarian algorithm.

apiiCailwer samsans ellefl.
Or

(b) Solve the following assignment problem.

A B C

I 8 7 6
II 5 7 8
II1 6 8 7

Qar@&sliul L @680 sarsms Sia| CFuis.

A B C

I 8 7 6
II 5 7 8
III 6 8 7

6 A-10020




16.

17.

Part C

Answer any three questions.

(3 x 10 = 30)

Use simplex method to solve the following LPP.

Maximize z =4x, +10x,
Subject to the constraints: 2x, +x, <50

2x, +5x, <100

2x, +3x, <90

x,%x, 20
Qerhssiiuc_perer LPP ew  Sbersev
Lwetu®SS Sir.
Bu@ufsrée: z=4x, +10x,

sluuriser: 2x, +x, <50

2x, +5x, <100
2x, +3x, <90

x,%, =20

Use Big-M method to solve the following LPP.

Maximize z = 5x, + 3x,

Subject to 2x, +x, <1

x, +4x,26

x,%, 20

(PEDEn L]

A-10020




18.

Qar@ssiiul L LPP eow Quiiu M @wpepeow vweaLihss
&ir.

BuQuigréeg: z =5x, + 3x,

slpuurhser: 2x, +x, <1

X, +4x,26
x,%, 20
Use duality to solve the following LPP:

Maximize z = 5x, + 2x,

Subject to the constraints: 6x, +x, > 6

4x, +3x, 212
x, +2x,24

x,%x, =20

@ e wevpew Lweruhiss Car@ssiul L LPP ew i
BuQuigrée: z =5x, +2x,

sLpuur@hser: 6x, +x, =26

4x, +3x, 212
x, +2x,24

x,%x, =20

8 A-10020




19. Find the optimal solution to the following TP.

D
01 6
O2 11
Os 10

Required 85

D2
1
5

12

35

Availability
70
55
90

215

The cell entries are unit transportation cost.

Qarpssuul_@erer T.P. 5§ 25565 Steneu smer.

D
O 6
Oz 11
Os 10

Required 85

D2
1
5

12

35

Availability
70
55
90

215

Qga 2 d@rafhiser i@ CUTEGTSE S LarTiD.

20. Determine the optimal sequence of jobs that minimizes

the total elapsed time based on the following information.

Processing time on machines is given in hours and

passing is not allowed.

Job A

Machine M;i: 8
Machine Mo: 3

Machine Ms: 8

B

3

E F
5 1
1 6
10 9

A-10020




@uipd risart e

Qg senens

Qs meser(H

GaplLiughasTar Ceumasaier 2 sbg auflenganws srams.

Ceuame A
@uipdlyd Mi: 8
Qupdyd Ma: 3

Quidyb My 8

Qewerss Crid Lo et & el ed
Qar@ssiuOEng woHmb sLbg Cadeug HeLwing
Qurss  Bsupearer  Crrsams
B C D E F
3 7 2 5 1
4 5 2 1 6
7 6 9 10 9
10 A-10020




A-10021 Sub. Code

4BMAE1A

B.Sc. DEGREE EXAMINATION, APRIL 2021 &

Supplementary/Improvement/Arrear Examinations
Fifth Semester
Mathematics
Elective - GRAPH THEORY
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.
1. Define a bipartite graph with an example.
@ Qmanm Car(Hmanal r(HSSHSHTL(NEEHL 6T UM

2. Define isomorphism between two graphs with an
example.

Caml(h(p 10 @UILEILD CTETLMS 2 STTamTSHE|L 6T eUanFUIm).
3. Define a Theta graph with an example.
Slm CarlBmene T(HSSHEST_(HLGET euanTwim.
4, Define a tree with an example.
OTQ|(h GTETLIENS 2 STTTSSIL_ 6T GUEMITWI).
5.  State Kuratowski’s thorem.
Qarr_Gerevdluflenr Capmsams er(ps).
6. Define genus of a graph.
Caml_(Hmeder giare erarlans cuanFwm.

7. Define colouring of a graph with an example.
auameTL(HSgIHD  erarug  Caml(h@meled  euanrwmiSs
2 STTEWILD &(HS.



10.

11.

12.

Define Chromatic number of a graph.

@@ CaETL(H(HeNET cUGRTERT CTERTENEmT GG TUImI.

Define a directed graph with an example.

Seng Cam_(menel eT(HSSHSHTL (DT U TUIm).

Define a tournament.

Curily ereTLeng cuenFwm).

(a)

Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).
Prove that 6 <L < A
D

(b)

(a)

(b)

s<XM < cremieng Hleml9&sa6, 0.
p

Or

Prove that any self complementary graphs has 4n
or 4n +1 points.
apg saratens Blyiyderm GCasrl(Himeld 4n g
4n+1 yereflgeners QUDHI(HSEGWD erem blemial.
State and prove chavatal theorem.
Caaul e Canmsens er(pdl Hleml9ssa, .

Or

Prove that a graph G is connected if an only if for
any portion of V into subsets V. and V, there is a

line of G joining a point of V| to a point of V.

Q(m Caml(h(mey G G\ maTHES TS [OGEEES
Casamauwregib, Cumgioreargiors  Blubsamer V enw
V.opmib V, erern o L sawmsmsarms  1GA&@ED  ahs
Gfefgud ep yerafl  V —aflgud wpmid e yerafl
V, @b o drareury G-wlé Cer®h Qm&@En  erers

ST (H&.

9 A-10021




13.

14.

(a)

(b)

(a)

(b)

Prove that a graph can be embedded in the surface

of a sphere iff it can be embedded in a plane.

Carergdlem Copuride U6 udlssliu (6

@ mLLSDHSTET Coeneuwimer LHMILD Cungiwmen

flupsear 2ig @@ sesdld LsstulLg et Hnes.
Or

State and prove Euler’s theorem.

e Cappsms epdl Blmeys.

Prove that the following statements are equivalent

for any graph G.
(1) G 1s 2-colourable
(1) G is bipartite
(111) Every cycle of G has even length
G aamn ahs a@rasEDh 6 OsTRESILL Herar
FHMISET FoTETEne. 6reu Blemid.
() G eramug 2-euamaiL &5 sniqs)
1) G eerug @ WRelear euerliLL LD
(i) G W& oétar ed@r e Laph GrreL e
QAuOBHBEED
Or
If G is K-Critical then prove 6(G) >k -1.
G ceaug K —eip aeagey erafld o(G)=k-1 erar

Blemial.

3 A-10021




15.

16.

(a) Prove that every tournament D contains a directed

hamiltonian path.
D GTGITM Curligurearg) Q(m Senguerer
CamdlCLraflwer  eufleowds — QEramy H&@GHD  erem
HlemL9&e.
Or

(b) Prove that a connected graph G 1is strongly
orientable then G has no-cut edges.
G erarug) Qe eulewwrear Casml(Hip ereaflédy iHed
G Qal(hs Carhser Qodorssts G)HS@GD  erar
HlemL&s.

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

Prove that the maximum number of lines among all p

2

point graph with no triangles is {%} , where for any real

number x,[x] denote the greatest integer not exceeding x

P paasear Garar_ psGarambd @eoers Carl(h(mssarfie

2

cdaflibysaiier dlasul s eramanflsans {%} UF @ (HSEGLD

TaEETL(NE. @QEiE, 6Thg GlW erewr X HE@LD [x] GGG X —

o0& srawTLrg BUCQU@ 1 eremenentd @N&Hng|.

4 A-10021




17.

18.

19.

Let G be a connected graph with atleast three points.
Then prove that the following statements are equivalent.

(a) @G isablock

(b) any two points of G lie on a common cycle

(¢) any point and any line of G lie on a common cycle

(d) any two lines of G lie on a common cycle

G eratugl @G@DBESE cparn Ldrafsmeard GamarL GQsm

auare| 2Gh. EC CarHSslLL(HeTer FahmEET FOMaTanel

eTeu Hlmies.

(=) G erarug sLLID

(<) Gl 2arar erps @ranr( yeraflybd Curg eul L
BBEEW

(@) Gue 2erer erps Yatafl wHmbL ey CamhHib GQumg
ULl L gF @) m&@m

(F) GuWe odrer ehy  Qra® Csr@sEpd  Gung
UL gFD @) m&Em

(a) Prove that the graph &, and k, , are not planer.

(b) If G is a plane connected (p,q) graph without
triangles and p >3, then ¢<2p—-4.

(=) k, LOMD k,, cuedrelsem @ SeTeue] LILBISET e
ereur 1lemial.

(=) G eerug g sor Qs yavrw (p,q) Wp&Camanrohp
Caml(hm wombd p=3 eamre q<2p-—4eearians

Blemial.
Prove that every planar graph is 5-colourable.

ThS @@ Seteuamre] GCasrl(@meyd  S—eueamTeanT(pEnL g
cremLieng HlemLd&ae, .

. A-10021




20.

Prove that every string tournament D on p(= 3) vertices
contains a directed cycle of length £, for every k&,
3<k<p.

@@ audlewbwrer Curigwrarg wHmbd P 3) yaralsamans
QaraLgib, @ &Hm Heard kearumss Csmery (hé@m
orennd sT_(H&. Q@ 3 <k < p oy @Lb.

6 A-10021




A-9671 Sub. Code

4BMA6C1

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Sixth Semester
Mathematics
COMPLEX ANALYSIS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Find the modulus of m
3+41

(1+3i)(1-2i)

- -oor OL_(h WSlLIenL&H &HTeHrs.
3+41 G 104

-2

,find argz.
1+iv/3

-2
z= eTaflled argz -em wElimLs SHTeTs.
i3 -

2. If z=

3. Examineif f (2):|z| is differentiable.
f(z):|z| R sl S558 Frium erar Cordlggium.

4, Prove that the functions w=sinhxsiny is a harmonic
functions.

u=sinhxsiny erey sy EMNenss gy eraw Hlmies.



5. Define a Bilinear tranformation.

@@ @mwrdl Crflwed o (porHnsSms eueumI.

6. Determine the fixed points of wzz—_i.
z+

z-1 Qs . C o
wz—1 ererm &mimler wrpmiyerelsemensd sraums.
Z+

z

dz , where C 1is the circle |z|=1 .

n

7. Evaluate j €

Cc

eZ

C aang [ol=1aam e in aalsd [<-dz-ar wiuous
C

ZTL

&IOS

8. State the Morera's theorem.

Qurifgrallen Capnsmss Fnmis.

9. Define an isolated Singularity.

saflss Spliyl yetailenw euenyuim.

10. Find the residue of f(z)=—— at z=i.
z +1

z=leTamn Fi(heusans CUTMISS f(z)=z2+1 -6 TEFEDSE

&ITGO0T .

9 A-9671




11.

12.

13.

Part B (5x5=25)

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

(a)

(b)

(a)

(b)

(a)

If z, and z, are complex numbers, then prove that
|zl+22|é|zl|+|22|.
z, wHMD 2, HssCee erefid |21+22|S|zl|+|22| GTer
Byes.

Or
Derive the general equation of a circle.

Q@ Ul Lgdler Cumg s gwearum’ el auemedl.

Define Cauchy-Riemann equations in polar
coordinates.

Gumeormt WS sTEmH6 D Camadl- e

FOATUTHSEET 6UeHENES.

Or

If f(z)=u+iv is analystic and f(z)#0, then prove

az 2
that {axQ +ay2 Jlog |f(z)|=0 .

flz)=u+iv  eerug  uGWeDs  ETIY  WLOHHID

0?0
f(2)#0 erafled (ax2+ay—2Jlog f(z)=0 erar Hipiays.

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

w=

w=

N |[—= N~

ety FmiedL  CQuUTmISS) |2—3i|=3 TG

QUL L SSl6T sHUMETEn STeHTs.

Or

3 A-9671




(b)

14. (a)

(b)

15. (a)

(b)

Find the bilinear transformation which maps the
points 2, =0,z,=—i,2,=—1 into the points

w, =1, w,=1,w,=0.

z2,=0,z,=-1,2,=-1 GTETM Lereflaener
w, =1, w,=1l,w,=0 ererwm Yeraflas@ns@d Canisgs
Qeogyd @ wwrdl Crilwd 2 (HLTHNSMSE &Tems.

where C 1is the

dz { 0, if n#l

P that =
rove tha -l.(z—a)" 2m, if n=1

circle with centre ¢ and radius r and nez.

C ererug) evwwid @ wHMmID YId 7 2@lw el L

L . dz 0, if n#l eraifled
LHHIDNE Z erafled I—: omi. if n=l aefld
C ’

(z—a)
eran Hlmies.

Or

State and prove Liouville's theorem.

SlGwrellevedludlerr Cadmsamss smml Hlmie|s.
State and prove Rouche's theorem.
Crrssneller Capmsamss sl Hlmies.

Or

2

T X
. -7
Show that : J;(x2+1) D) dx—é.

. T xz —
Blpiays _J;(x2+1) PR 7

4 A-9671




16.

17.

18.

19.

Part C (3 x10=30)
Answer any three questions.

Prove that z, and z, are inverse points with respect to a
circle  zz+az+az+f=0 if and  only if
2z, +az,+0z,+5=0.

zz+a z+a z+ =0 e Ul Lsamsll Qumnds 2, WwHMILD
z, ereruer ser rHmLiLeTallEeTTs @QHEs Cseneuwimer
wHmid  Curgiorer Hlubsenar 2,z,+0z,+0z,+f=0 aar
Hnels.

If f(z) is analystic then prove that
82 N aQ |f(2)|2 _ 4|f'(2]2
ox® 9y’ ’

f(z) GTEHTLIZ ) LU&GWpenm &y erasfled

P s
[a—@j RN =4l Cf aor Apois.

. . 1
(a) Discuss the transformation w=—.
z

(b) Prove that any bilinear transformation preserves
cross ratio.

(=) w:l eTeTm WTHDSMSS GDSEH alfleuns er(pgis.
z

(<) gCsad  om @mwrd  Crflue 2 (HuorHHLIETE
GN&E AFlgsams LIDHTDD STEGD eTa Himies.

Find the Laurent's series which represent the function

-1 .
m n |Z|<2 and 2<|Z|<3.
Z —
% GI'@_I[D 6:|TI:I'I_|<§5@, |Z|<2 LDJ_T)QJLD 2<|Z|<3%8§]U_|

uGdsaile enyearaller Qsm_mys smems.

5 A-9671




20.

State and prove Cauchy's residue theorem. using the

2
z dz ), where C 1s the circle

theorem evaluate Im
z-2)(z

C
|2|:4.
Gsreflller eréss Coposewss safl Hmels. Qbs Cepnsms

. . 2t dz
ECEs l—(z_z)(z+3)

C ererugy |2|:4 GTGOTD GUL_L LD.

-ar  wHlliwus  STETS, @)k

6 A-9671




A-9672 Sub. Code
4BMA6C2

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Sixth Semester
Mathematics
OPERATIONS RESEARCH
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 756Marks

Part A (10 x 2 =20)

Answer all questions.

1. What is meant by predictive models?
erarhlelE@En wrHfl erammmed eremer ?

2. When does replacement problem arise?
LHRMISSD SenTé@, UM eT(PLD.

3. Define ordering cost and holding cost.

cuengu : Cammpaer Gewa]. wHMmD aeusd(HEEGL QFwa,.

4. Explain EOQ.
2 $FL0 pmant SjeTelilener afleu.

5.  In the model (M/M/1) : (e=/ FIFO), find the average queue
length.

(M/M/1) : (eo/ FIFO), wrdflifler syrefl euflens Sersenss
ST .



10.

11.

Define Queuing system.

cuarrwm : cuflens cuens.

What is meant by event in network?

cuamalemaredled, &6 GTaTmmTeDd GTabmen ?

List the three different time estimates used in PERT.
PERT-é0 vweru@ssuu@mn — eperm &M HaTe ST
UL igwel(H&.

Define maxmin and mimmax principle.

BuQu@p whmb BEEY Qarareasemw euamrum.

Player B
Find the value of the game Player AF 0}
0 2

&iym B
el AF O} eTenId elleneruiTL g6 FLILIS STETs.
0 2

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

(a) Explain about nature and features of O.R.

OR-ér @by wHmid SibFrisamer allerd@s.

Or

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

9 A-9672




12.

(a)

(b)

@Qupdrd A & allene ep. 9,000. P QUGS GI(HL
Qeeurs, (P @ UBLSSHE h. 200 WHMID g
eh. 2,000 aigbd @elCeumm eumL(pb s Md@Ewmare,
<ibs Qupdlyn wrHpriul L Ceuarqw Hpbs ETRSMS
sTews. g 255w bmmurh  CdsraTenseu
GeTLHmiomeTTeD, 9IBS Qubdrsams
@ausHHULSHGD, Qub@GeausH&hd  Frmefl  eumL

Csvene &resrs.

Derive the fundamental EOQ problem formula.

EOQ sawsdlen 2iqliLien & @&sHrsams smad.
Or

Neon lights in an industrial park are replaced at the
rate of 100 units per day.The physical plant orders
the neon lights periodically. It costs Rs.100 to
initiate a purchase order.A neon light kept in
storage is estimated to cost about Re.0.02 per day.
The lead time between placing and receiving an
order is 12 days. Determine the optimum inventory
policy for ordering the neon lights.

@@ Qsmpsrere hsrele BHlwmer afletd@Eser 100
SO GHEHET/ BTL_GET cigib wrHoriu @b & erme.
SjelauGumg lusmer el emds g ei QamaTpged
Qe dlermer. <prbu CAasrearpsisaTar OFane]
. 100 Y@ Hlumear  alarsgsmear  Callsg
aIlILSHSTES H@Gh CFwa] ep. 0.02/prer CsTrmwbLTs
QameT(psed Qewieugh@L, QUITTRI & GUS D G LD menT
@aeru Gprb 12 priser  erefled,  Hluimer
ders@asamer  Qamarpsd  Csweuspsrar  &rés
Caretensamu &meams.
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13.

(a)

(b)

Assuming that the goods trains are coming in a
yard at the rate of 30 trains per day and suppose
that the inter arrival times follows an exponential
distribution. The service time for each train is
assumed to be exponential with an average of 36
minutes. If the yard can admit 9 trains at a time
(there being 10 lines, one of which is reserved for
shunting purpose). Calculate the probability that
the yard is empty and find the average queue
length.

15 rlésear  WpHDsHHE grrefung 30
quildosar/Brer  eisd  eumHaTpar  oTar  @euSS
QametCourd, wHmD eumens Corb UEGH Wemuled
aumdlarmer. LEGDH pevpuier Csaneu Crrd symafluins
36 pfiLmser @b @Gy Cprsdled  wpHoSd
9 Tlles6T LSS LTD (10 cuflenssatled gemm
sLIb  yrepd eleverellenr  Crprésssmans)  pHobd
sTedlwums o dqrerghHarar  Hlaspssse| LOMID - syme
aflens Barsens smems.

Or

The rate of arrival of customers at a public
telephone booth follows Poisson distribution, with
an average time of 10 minutes between one
customer and the next. The duration of a phone call
1s assumed to follow exponential distribution with
mean time of 3 minutes.

(1) What is the probability that a person arriving
at a the booth will have to wait?

(1) What is the average length of the non-empty
queues that form time to time?

umgSmsUTariadr, @ GgsreaoCudl  awwsdns

RMHAUBEGD WHDeI(HEGD Qe ul L syrafl Crrnns
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14.

10  plllimser  oerefler  umismer  papmulled
aumSlprrger. GsraneGusluier sme jere] LHEGM
wpapuiler grreflunsg 3 HIOIL_msed <,@b, erefld

1)  owvwsHne QU(THLD QUG HENSWITETIT
ST (BLILSHETET HlEDSS56, CTETET ?

(1) Cprsdpe Cprb o (haun@h Y&HTblssric L
gyefl cuflens Bersans sres.

(a) Construct a network diagram comprising activities
B, C......,Q and N such that the following constraints
are satisfied. B< E, F ; C<G,L; E G<H,;
LLH<I;L<M;H<N;H<J;ILJ<P;P<Q.
The notation X <Y means that the activity X must
be finished before Y can begin.

B, C...Q womidb N. dlu flspsélseamer o crer &8
Epsramib sUGUuThsmer %s5f5s @@ euaruLLD
UM

B<E F,C<G L;E,G<H;L,H<I,L<M; H<N;
H<J;I,J<P; P<Q.

@it X < Y) eaaid Y Qsrmi@gGeausnd @wper,
Blapsd X wpigssiinL Ceuar@ib.

Or

(b) Consider the data of the project, find its critical
path.

Activity A B CD E F G H 1

Predecessor _ _ A B CD B E F FG

Duration(days) 4 7 2 9 6 5 2 10 4
Eparamib L gdlenr  sHeUDOSMETS AEII )

UGS L LTS SIS,

Blapss : A BCD E F G H 1
wpwsw Hlapsd: A B CD B E F FG
&M BTG : 4 7 2 9 6 5 2 10 4

. A-9672




15. (a) Solve the following game and determine the value of
B

the game. A 6 -3
-3 0

B
6 -3

A{ 3 O} creremld  ellemerwiml e &i&s. LHMILD
Sige LIS STETs.

Or

(b) Solve the following problem graphically.

Player B

3 -3 4
Player A
-1 1 -3

UETUL LD epd SP&ETamid eflanemum el g Sids.

oty B
. 3 -3 4
it Al 1 3
Part C (83 x10=30)

Answer any three questions.

16. A firm is considering replacement of a machine, whose
cost price is Rs. 12,200 and the scrap value is Rs.200. The
running (maintenance and operating) cost in rupees are
from experience to be as follows :

Year 1 2 3 4 5 6 7 8

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

When should the machine be replaced?
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GUETLD TG, whSrEems, WLIHDIEUISHETS
?g&ﬁlfﬁu@aﬁ]mgjjg&g?h@mné@aﬂﬁﬁ@ﬂfms@. 12,2%0 %Dj_f)g)_lLb
e&Im WS ep. 200 GD. HeT @WdsF (LFmoflLiLy
oHMD @Quk@b) Gewey epumie sam_duinr @ EGp
Qar&s UL (HETeTS.

GU(HL_LD 1 2 3 4 5 6 7 8
Quisss Gseal 200 500 800 1,200 1,800 2,500 3,200 4,000

erafled, eriQumpgl ibs @uibSrd wrHpliuL. Ceuam(Hb.

17. The annual demand for an item is 3,200 units. The units
cost 1s Rs.12 and inventory carrying charges 30% per
annum. If the cost of one procurement is Rs.200
determine:

(a) EOQ and

(b) Minimum average yearly cost.

e Qurmeaier g amhs Csmel 3,200 AGSET, @(F alana
.12, grsflmuy  Oewe] wamhsE 30% Yyaemuil s

g&@m th. 200 erafleh SPssTLUHEMDE HTEss

(@ EOQ (23510 <y eaman Sjarey)

(<) B&EAm eumLThdr grmefl Qgaey.

18. Explain pure birth models with an example.

godlw  Wpiy  ldlgsHer  wrdfleww 2 sTrEMTSSIL6r
oMlaTsGs.

19. A small project consists of seven activities for which the
relevant data are given below

Activity ABC D E F G
Preceeding Activities __ _AB ABCDE CDE
Activity duration (days) 4 7 6 5 7 6 5

(a) Draw the network and find the project completion
time.

(b) Calculate the total float for each of the activities
and highlight the critical path.
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em Al S Lwrag g Hepssflsmas Csmar@erarg.
Siger Qariiyenw gseused SCp Carhissiul (Hererer.

Blapss) ABC D E F G
Whasw Blapss __ _AB ABCDE CD,E
Bl&p&s sred (B ger 476 5 7 6 5

(=) eu@ruLb aers Lombd Silb wrybd Cprsas
SITEO0TS.

(<) @eueunm Hapsdlsegh Qorss  Wgmeiamww|b,

SpU16|& S L LILITENSEWIUL|LD &T6Hrs.

20. Solve the following 3x3 game by linear programming.

Player B
1 -1 -1
Player A|-1 -1 3
-1 2 -1
Epsaramib 3X3 efleperwim el e Uiy S LBl epaid
Eir&s.
it B
1 -1 -1
eigt A|-1 -1 3
-1 2 -1
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A-9673 Sub. Code
4BMA6C3

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Sixth Semester
Mathematics
DYNAMICS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
1. Define the angle of projection in projectiles.
aHgedled erCaramsans euanyuIm.
2. Find the greatest height attained by the projectiles.
@@ Qur@pear BLQALIE 2 WTSms DLBS SITSMSS STeHTs.
3. When do we say that two bodies are impinge directly?

@remh  CQummearsar erCumpg Crrgwrs Coéd  eubgl
Corgiflpg erenm gamGourtd.

4, What is meant by force of restitution?
BU & elens erammed ereiTe ?
5. Define the periodic time of a S.H.M.

safl @es Qussssd s Chrsamns euemyum.



10.

11.

Find the displacement of a particle moving in S.H.M.
Efeal G ens Qussgde @ wikiEh Qumpetle

@LuQuuTFfleows Smeams.

Find the (p, r) equation to the equi angular spiral.

sCarers gmafludler (p, r) FLETUTL LS STETS.

Define : Central force.

UMl : oWl ellens.

Write down the principle of conservation of angular
momentum.

FPOD 2 65 SMUIL| HSHVIEMS 6T(LHGIS.

Define : External force.

Qeuafllilp eflengen euanyum).
Part B (5 x 5=25)
Answer all questions.

(a) Prove that the path of projectile is a parabola.
@ adurmefler LTens LFeuaaTWILMELD 6ran HlepLdl.

Or

(b) 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 « the angle of projection, show that
tan ¢ =tan A + tan B.
@M psCaramgdler Hepwol L wpeparudledl(mhg iFem
o Flevwg Csm( bmn (P L U|D CUEHTERTLD
(T SIGET adwutiuEpgl.erd G mentid a,
S &Caravmsdr A, B erafle tan & = tan A + tan B
T Hlmies.

9 A-9673




12.

13.

(a)

(b)

(a)

(b)

Find the velocities of the direct impact of the two
smooth spheres after the impact.

@raw® ogmie) @dors Csmearmser  Crygwins
Cordwu ¥9n@ ghu@b Corgamasuiea fasGousnigamar
STEHTS.

Or

A smooth sphere of mass m impinges obliquely on a
smooth sphere of mass M which is at rest. Show
that if m =eM , then the directions of motion after
impact are at right angles. (e is the coefficient of
restitution)

M BleopyLer @ueldiBpé&Gh @m ubms, m
Bleppujenw e Ubg FTileunss sré@&Hng. m =eM
crafled, Crgas@ Wer men Cem@sg SHagsaflen

B&TEDG eTens ST\ (e eratugl WL H&0s)

Show that v=i\l,u‘a2—x2i gives the velocity v

corresponding to any displacement x.

abgs @LUtuwursfleawuyd x @55 HosGeusd v
Qasmh&suiger U= i'\/,uia‘? —xzi ereur HlemLal.

Or

At the end of 3 consecutive seconds, the distances of
a point moving with S.H.M from its mean position
measured in the same direction are 1, 5, 5 units.
Show that the period of one complete oscillation is

27” seconds where cosf =¥ .

safl @evs Qusssdd Ba@mb yetefluder, grywmeang,

eww Blaewuler @ mhg 2Cs Haguled eperm bHSS

2HSs lprgseiies 1, 5, 5 AOGSET @) (H&G6Wwafld,
. 27 .

R P SAMOeN6T HTE 6Te] 7 GllBmg &6t 6rew

BlepQ. (cosf=%).
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14.

15.

(a)

(b)

(a)

(b)

The velocities of a particle along and perpendicular
to a radius vector from a fixed origin are Ar? and

16> where y and A are constants, show that the

equation to the path of the particle is %+C - A

2r?

where C is a constant.
@@ Bleeowrear Ldaraluledmbg <pamrs damssE Ced
wHpd Cehigssrs e Cummeiear dHavsGousniger
weopGu Ar’ opmib xb®, @rE 4 opmd A
S Flwuameuser wrledlser erafled Gummetlenr LiTanguler
FLoerLIm(h) §+C=2—'u2 crar Hlmel. @@ C  ererug)

r
wmdledl.

Or
Obtain the differential equation of central orbit in
polar co-ordinates.
e alengll UTsuller eumsESLY FETLTL L
Curert g ws Csramaseaid srars.
Find the kinetic energy of a rigid body rotating
about a fixed axis.
@@ Hoowurer Fmst QUTnSs &HOID SU L ani&Hs
Qumpeilen QuIss Y HDMQD STEHTS.

Or

Show that the centres of oscillation and suspension
are convertible.

SO Wb wHNID CFThisT Yydweameu WLTHMHE
QameTenéaniquigl erer Hlemldl.
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16.

17.

18.

19.

Part C (3x10=30)
Answer any three questions.

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 5e o

v aarm bl FwsCeussdler  Cededamigu e

Qummernangl, HlevwEGssTs o 6mer Feibenm Tl

yarafuley @ mba ‘@ erenn gIsms L dng erafler iger
2 2

BLQu@m 2 wiyb U——% erer HlemLal.

28
Calculate the loss of kinetic energy due to direct impact of
two smooth spheres.
@ eupeuplitimer Caremasatien Crrg Cuorgealer Cuns
gHUBLD QUEs YHDO QLIS STEs.

Find the composition of two SHMs of the same period in
two perpendicular directions.

@Cr sreob wHmb @reanh CshEss SHogsefler o erer
@reh groreilu  Flaslussnseier Csrsamss@nssmer
FLOGTLITL DL & &HITGHTs.

A particle moves in an ellipse under a force which is
always directed towards its focus. Find the law of force,
the velocity at any point of the path and its periodic time.
Glwugeans  eLu@umipgib  CpméstuulL  cllengudearmed
Qussiubbd  gsdr geam Bt el LsHd  BHHADE.
lewsulflenr olldl, umamguie qm yetalullsg dHasCoausi,
sreall L Cprb @eihenns &mems.
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20. Find the motion of a rigid body about the axis of rotation.
@m spHiludear Fms QUTMISS, S Lanssl Cummetler

QUEEEDSE HTETS.
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A-9674 Sub. Code
4BMAE2A

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Sixth Semester
Mathematics
Elective - DISCRETE MATHEMATICS
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. For each of the following sentences, state whether it is a
if-statement or not.

(a) Do you like coffee?
(b) A mixture of yellow and blue will produce green.
&G Qarhissiiul(perer  eumsHwmksd gelGeumeranmubd
if—statement <@g @damewT eTar Fnm.
(&) 2 msERsS@ &M 19 &@wT?
(<) wEpger wHmb B semeuwTag LS HnsSms
2 (HhGUTEH@GLD.
2. Define principal disjunctive normal form.

(PS6hTen LD @GU)LQS]I_IT‘&, FMSMIET HELOLIGL U TUImI.

3.  Define a digraph of a relation.

@@ 2 peiler FHeng cuanrLanel eUanTWm).



10.

11.

Define a complete product of n -variables.

n— wrdlsaefer pperwwirer swmiliienu cuemyuim.

Define a decoding.

4 CaHmigBi—mw  euanTuwIm.

Define a parity check matrix.

umfli_g Cangenar janflenw euenwimI.

Draw the block diagram of a finite automation.

wueajn srtelunduler QsmEd eumruL s uamrs.
Define the language L(m) accepted by M .
M- =6 ghmstsmareriul L Gmg L(m)- apw cUENTWIMI.

Write an example for regular.

QULPSGSLTATSDETET T(HSHISSTL ML S(HS.

Define a type 3 grammar.

aumE-3 GassaTD iU
Part B (5% 5= 25)
Answer all questions, choosing either (a) or (b).
(a) Construct the truth table for the formula
PA@)v(1PAQ)vPAT1Q)v( TP A Q)
Pa@)v(1PAQ)vPA1Q)v( 1P A Q)

eT6Tm eI EEIG 2_GRTEnLD S| L euenemreni
2 (HheUTE .

Or
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12.

13.

(b)

(a)

(b)

(a)

Demonstrate that S is a valid inference from the
premises P — —|Q, Qv R, —|S — P and —|R.

P> |Q@ QVvR, |S>P wopgnd |R aem
cueTTaSS 60l (HHS) S GTeTLIG) Qeg)LiguimEh
S@Ionard erar Hleplisse]b.

In a distributive lattice, prove that the following are
equivalent.

1) aaAb<x<avd

G) x=(@rx)v(®ax)viand).

ure| Geraraller ECp QaTHESHILILLME &  6rem
HlemLal.

1 aaAb<x<avbd
G) x=(@rx)v(®ax)viand).

Or

Express the polynomial p(x,,x,,%;) =%, v x, in an
equivalent sum-of-products canonical form in three
variables x;,x, and x,

plry, xy,%5) = %, Vv X, eremm Lo@ImiLiLg Caraneuanl
Xy, Xy WLOMID Xy eTern eperm Wwrhsmers Csmer(h
sum-of-products Bluiorer eugeusHed er(pgi.

Show that (m, m + 1) parity check code

e: B" — B™" is a group code.

e:B" — B™ aemp umfliy Gsrsemer Casrd @
@& Carlh eram s (Hs.

Or

3 A-9674




14.

15.

(b)

(a)

(b)

(a)

(b)

An (m,n) encoding function e:B™ — B" can

detect K or fewer errors iff its minimum distance is
atleast K +1.

e:B™ - B" aamn (m,n) Qanain eranCamgev &Ly
K soeg @onps Wapsamer srar Cgenelwmeang)bd
wHmd  Cumgwrergiorer  Hlubsmer — @QseenL Wl
GdDHS b Gonhs UL sb K +1 erar Hlepdl.

Construct an NFA accepting all strings over {O, 1}

which end in 1 but does not contain the substring
00.

1-6b (PlgUd Y armed gGienewt Frmigem 00 Gupdleens
0,1} - & odrar eréver symsemanyb JHm&6lETesTL

NFA- eow 2 (heuré&.

Or

Construct a finite automaton that accepts exactly
those input strings of 0's and 1's that end in 11.

11-60  (PlyWSsnigll O—eyd WOHmLD 1-1b 2 6rafl ()
syaigemers Oarar® sflurs ghmsé Carem (plgem
srafluBdlenw 2 (Heurss,.

Define a phrase-structure grammar with an
examples.

QemH@mrir <ol QossmMEMS
T(HSGISSTL(H& @6 UMW
Or

Construct an NFA accepting L(G) where G has the
productions S — aS/bA/b, A — aA/bS/a.

L(G)-awi ghnsCasrar. NFA- eow o (peuné@ @
G,.S —> aS/bA/b, A - aA/bS/a TGS
2 Husderw QubHb(HEELD.
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16.

17.

18.

Part C (3x10=230)

Answer any three questions.

(a) Show that P — S can be derived from the premises

|lPv@, |QvR R S.

(b) Derive P — (@ - S) wusing the rule CP if
necessary , from P - (@ - R), @ - (R — 9).

(@) P>S-eou |PvQ., |QVR R—>S aemp
aueTmaSHd(mHE GuD (Wpigujd erar HlemLdl.

(<) P —(@Q > R), Q - (R - S)-Wd@mpsl
CoameuiL L meb cpP clldlenw Lweru(HsS
P - (@ — S) -aow Quys.

Show that every non-zero element of a finite Boolean
algebra can be expressed as a join of atoms and this
expression 1s unique.

weejn ydlwuer  @Qupsailgsddr o2 dter  geubleum(m
U&Slwimnpm o mIILLD S| @& 6T 60T Cordeans s
QeuefliL(ES (pigub erer BlmHA.

Suppose e 1s an (m, n) encoding function and d is a
maximum likelihood decoding function associated with e.
Then prove that (e,d) can correct K or fever errors iff
the minimum distance of eis at least 2k + 1.

e eremLg| (m,n) —Qaram_ erain Camgm amiy Goeid d
ereLig e —uwLem QaTiiyeplw s ulE  eumiliy
4 Camg i @b aafled (e,d) erarug K oidag @ophs
YenLpsener FMQeiiw Caeneuwimerg)b WHOILD
Curgiorergiorer  Hlubseear  euller  Gowhs  FMID
GodnhsUL&D 2k + 1 erear Hlemldl.
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19.

20.

Explain nondeterministic finite automata.

BlremuissiuLns pigen sreflumdamw  eleurfl.

Construct a grammar G for the language

L(G) = {a"bam tn,m 2 1}.

LG) = {a"bam tn,m 2 1} crarm  Quomlse G

O OSHMTD CUMITS.

@0
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A-9675 Sub. Code

4BMAE2B

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
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Sixth Semester
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Elective — FUZZY ALGEBRA
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1.  Define strong o — cut of a fuzzy set with an example.

Sueve’l  samgdler  Lewmar o -Geull(h  eTeTLMS
2 TSI 6T GUeFuim)].

2. Define Normal and Subnormal fuzzy set.
BTG WHMID 2 LIBTTOM ool IGVES] &EThISE6T G TUIm).
3.  Define Fuzzy union.
seLigvell Garsanaamit eue .
4.  Define Fuzzy complement.
SoLIGES) THDSEMNS UG TUImI.
5. State first Decomposition theorem.
wsoreugl UM Cahmsams eT(ps)s.
6. “(Z) (1-a) +<Z) Interpret.

“(Z):(l_“) +<Z) creueang afleul.



10.

11.

State the monstonicity condition of fuzzy complement.

sueveldl  wrhdlhsrear  Gorer meldiy sl @uuThsamer

(PGS
Define Range of fuzzy relation R(x, y).
R(x, y) eremp suieved) grinfen eSéans euenmuim.
Define fuzzy weak ordering relation R.
Suevel]l Laeiarorer cuflansu(psgib R grenu cuanyuwim.
Define a strong homomorphism.
SLbrer Ljemed Fmrenll euenuimI.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) Let A, Be 5 (x).Then prove that
(i) AcBiff “Ac’B
(i) AcB iff ““Ac*B forall ac|0,1].
A, Be 5 (x) aafled flmeys.
1) AcB&s “Ac’B
(i) AcBeo “Ac*B VYaelo,1].

Or

(b) What are the roles of & —Cuts and strong o — Cuts
in fuzzy set theory? What is the difference between
them?

Sueved  sewsdlen  a-Geul(h  WLHMID  LIELDTET
o -Qeul_(hsefler LIl (& &eT GTGHTYT ? Cuogitd
Smais@psSlaL_GCuuwirer elgHwursd wrepel ?
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

If C is a continuous fuzzy complement, then prove
that C has a unique equilibrium.

C erarug Qsrréflurear Suevel wrhpd  erefled
C-alhE em sallsgieiwrar Hlaolyeael @ @msEn
erar Hlmies.

Or

Prove that the standard fuzzy intersection is the
only idem potent t — norm.

srwrer sueveldl Geul () ererug seatarh&@ t-wrdll
eran Hlmieys.

Let (i,u,c)be a dual triple that satisfies the law of
excluded middle and the law of contradiction. Then
prove that <i,u,c> does not satisfy the distributive

laws.
((u,c) ererug @mening semew QsTETL (WPauBHEE
Cogitb dessiiulL  BhHSsy 4 WHmID
wraruriger aldew &M GQeiwyb erafled <i,u,c>
eraigl lgevigflyligel effleow &M Qewwng  erer
Boiays.

Or

Explain about fuzzy numbers in detail.
SeLigvad erairsemer edleul.

Prove that the max —min composition and min join
are assoclative operations on binary Fuzzy
relations.

Fsul g-Gophs ULs QuulSh wHnid Gon ()
Sawliber epuanl Level] Cgmsaer blemdl.

Or

Explain Fuzzy compatibility relations.

Suevell @erssmar Ggmmysamer afleuifl.
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15.

16.

17.

18.

19.

20.

(a) Give any n-ary relation, how many different
projections of the relation can be taken.
gCGsenb n-ofl Ggriiy Qesr@ésiulL g erefled
Qsr_mieyenw  essmer GeucuCGeaim L nisemer
QU@&GH&S (LPlgU|LD.
Or
(b)  Show that for every fuzzy partial ordering on x, the
sets of undominated and undominating elements of
X are nonempty.
X-& eodmar geubleumm sueveldl LGS euflenss@b,
X-ar @Ol senhser wHnD AHEED QFQSSTS
2 M6 wreyd Geupdl b @dene erer [Hlmic,s.
Part C (3 x 10 =30)
Answer any three questions.
State and prove first decomposition theorem.
wsoreug Wfe] Coapmsms erpd Hlmieys.
State and prove second characterization theorem of fuzzy
complements.
SeLeved] wmhdler @remL g @Garmdlewu CasHmsas erps
Hlpieys.
State and prove De Morgan’s laws by an example.
2 FTIETSFIL 6T leloniger elldsamer sl Hlmieys.
Let *E {+, -, /}, and let A, B denote continuous fuzzy
numbers. Then prove that the fuzzy number defined by
(A * B)(2)=Sup Min[A(x),B(y)] for all ze R is a
z=x*y
continuous fuzzy number.
*E’{+, - /} Cogib A, B eeuemeu Csmisflwuner
seLiaval] erasmenemt (&MHlSEHD eresled
(A + B)(2)=Sup Min[A(x),B(y)] eenn  Suevadl  erair
z=x*y
QariEflunear Sueved erar erar Hlmie|s (z€ ).
Explain fuzzy Morphisms in detail.
Seueved) wrrbssang afleu.
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B.Sc. DEGREE EXAMINATION, APRIL 2021 &
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(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Prove that VA=AV .
VA=AV ear flmeys.

2. Express 4x®—6x?+8x-16 as a Factorial polynomial.

4x%—6x"+8x—16 erarm FnarUM el smrenfiwis QumEs e
Careneuins er(ps)s.

3. Define inverse interpolation.

s @ FOlFmEsH — euaTwmI.
4, Write Newton’s backward interpolation formula.
By, L afler 9HCLTEE QL s0smeEsd G&GSHT5Ms T(PgI.

5. Define Weddle’s rule.
Qeulgevedler allludlener euanyuwim.



10.

11.

1

Evaluate I dx

01+x

. . , 1
5 using Simpson’s 3 rule.

dx
1+x2

1
&libsef 6o % ddleows nweru(HiSS I - wHIdHS.
0

Form the difference equation from y, =a2"+b3".

¥, =a2" +b3" —-eS(mhg Ceumum_® FLOGTLITL L
MDSGSHALD.

Solve y,.,—3y,,1+2y,=0.
'§,rr@_| : yn+2_3yn+1+2yn:0'

What are the merits and demerits of Taylor’s methods?

Qe wpenpulled 2 arer Hlenm HMID GHDMSET WTenel ?

Write the formula for second order R— K method.

R-K cuansuler o drer @uewrLmibd auflensd @&SHrsens eT(pgl.
Part B (5x5=25)

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

(a) Represent the function x*-12x*+42x*-30x+9 and
its successive differences in factorial notation in
which the differencing interval h=1.

x*-12x° +42x* -30x+9 erarn Camaveuewd igar
2AHS5055 Ceumurhsamerud srranfluirs  Glumsdler
&ML iged h=1 erand Qaremp eT(pss.

Or
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12.

13.

(b)

(a)

(b)

(a)

AE™!
T

Prove that ,ua:%+

eran flmieys.

A AE™
/,la =E+

X: 300 304 305 307
log,: 2.4771 2.4829 2.4843 2.4871

Find log, 301 wusing Lagrange’s interpolation
formula.
X! 300 304 305 307

log,: 2.4771 2.4829 2.4843 2.4871
Qev&rmensl e @ e &Clameaed &SI TSMSL
LweruhisS log, 301-er  wdliewu  Cupsedr
E IS @5, STEms.

Or

If y(75)=246, y(80)=202, y(85)=118, y(90)=40
find y(79).

y(75)=246, y(80)=202, y(85)=118, ¥(90)=40
erafled  y(79) -er wHliewL Erems.

1
. . 1
j xe*dx=? using Simpson’s 3 rule. Check your
0
result with actual integration.

1
Slibgef e % e vweTLOSS Ixexdx—eh &Iy
0

srewms.  (pevpwner  Ggrensulied  eped  Gumibd
e Guhaeem w6 FilumTss.

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

6

Evaluate J‘ dx

01+x

5 using Weddle’s rule.

dx
2

6
Qaug@atler elfewts LwWETLESS ~[1 —a AL
+x
0

HITGHTS.

Solve (E*+E+1)y, =0.

&ia) :(E*+E+1)y,=0
Or

Find the sum of n terms of the series
1-2-3+2-3-4+3-4-5+...

1-2-3+2-3-4+3-4-5+... ey Qgrfler o mriysafler
Gl (HE OFTSMLE STEHs.

y'=1+xy with »(0)=2. Find »(0.3) by Euler’s
method.

y=1+xy : y(0)=2eafle> y(0.3)ar wHiiewu < ufer
pDUildd Srems.

Or

If y=x*+y* and y(1)=2.3, use Taylor’s series
method to obtain the value of y for x=1.1.

y=x"+y", y1)=2.3 aefld x=1.1-55 QLu@fer

clilfleneuls LweTL(RSSH Y 6 WAL SreEs.
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16.

17.

X

y:

18.

Part C (3 x10=30)
Answer any three questions.
(a) Explain A,V.
®) A°[1-x)1-2x)....01-10x)]=? (h=1)
() Prove E=e"’.
(=) A,V feul.
(@) AC[(1-2x)1-2x)....1-10x)]=? (h=1)
@) E=e" aar fipays.
Find the value of y when x=0.628 using

(a) Stirling’s formula.

(b) Everett’s formula.
0.61 0.62 0.63 0.64 0.65 0.66 0.67

1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

Cuopsramib o Leuemaruilledmbg x=0.628 erafed,

(=) QL Tellm @&SHrbd whHmib

(=) Teurl GSHrsams LSS y—er L Srams.
The table below gives the value of a moving vehicle at

time ‘¢’ seconds. Find the velocity and acceleration moved
in 12 seconds.

t(sec) : 0 2 4 6 8 10 12
Vim/s): 4 6 16 34 60 94 136

‘T Mearmgseied @ aursarsdear ps@md Cousd Cpaer
Sl Lamarier Oarhssiul(hererg. 12  elarmgsafled
Sbs aursarsler HangCeisbd LOHMID PHESSMS ST6HTs.
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19.

20.

(@) Solve y, ., 2y, +y, =x"2%.
(b) Solve u,,,+u,=5.2" given u,=1, u, =0.
(D) B0 Yyrg =2V +, =272

(<) Sfey u,,+u,=52"; uy=1, u;=0.

Using Runge-Kutta fourth order, find y(0.1) and y(0.2)
taking A=0.1 given that

d
Do wy+y?, y(0)=1.
dx

h=0.1, %=xy+y2, y(0)=1 erafled y(0.1) wopmid y(0.2)
X

@eupdlern wHliewu FEpsl GL LT prersmeug euflengd (penmenul
uweTU(hSS sreaTs.
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A-9834 Sub. Code

4BMAE3B

B.Sc. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Third Semester
Mathematics
Elective — MS-OFFICE WITH LAB
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Give the steps to create a new document in MS-Word.

MS-Word & e ydu gouarsms o (HeuTsHEGasnsemer
LIg SEneTS &(Hs.

2. How will you underline a text in MS-Word?
MS-Word e ¢ cursdlwgens ereueumm iiq&CaH g (Heumi?
3. What do you mean by subscript and superscript?
Subscript wpmib Superscript ererpred erever ?
4. How will you change a line spacing in a paragraph?
e Paragraph & line spacing eréueumm wrpm wpigujb.
5.  Write down the steps to creating a new Excel worksheet.

e Lydw Excel ellfleygsmener o (heumé@h LigsameT 6r(Lpgis.



10.

11.

12.

What do you mean by cell address in MS-Excel?

MS-Excel & Cell address eremmigy eresren ?

How will you align data in cells in Excel?

Excel & Cell & data & ereueurmy Align Geliwr @piquyib.

Write any two advantage of using a formula in excel.
Excel & @sdrmsdr vwearuBsgieugenr @Qrenm(h bHeTannsemar
T(PSHALD.

What is power point?

Power point eresrmmed erevrenr ?

How will you create a database in MS- access?

MS-Access & Database g eréueumm o (heumé@eumi ?
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Explain paragraph formatting options available in

MS-Word.
MS-Word & em usdew ereueumny &f Qaweumi?
oNleTs G5
Or
(b) Explain bullets and numbering options available in
Ms-Word.

MS-Word & bullets wpmyo Numbering upi efleuflés.

(a) Explain find and replace option available in
MS-Word.

MS-Word & Find and Replace upl eQlerd@s.

Or

9 A-9834




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Explain checking spelling and grammar option in
MS-Word.

MS-Word @ Spelling wpmidb Grammar ereueumm

sf@swieum elerd@s.

Describe the different ways for creating row height

and column width in Excel worksheet.

Excel sheet & fSerauflens 2 wgd wHmbd S5 aufleans

Sls0sms WwrHmeusnHaTar LoGeum euflsmer cileuflss.
Or

Explain various options in Excel to insert and
deleting rows and columns.

Excel & Row wpmid Columns B&@eug whmid Insert
Qelicug LD elleTsEs.
Explain printing options available in excel.

Excel &0 Print Qewieug) upd efeufés.

Or
Explain different chart options in excel.
Excel & uwesriull eueyuLmGmer  ereueummy
2 (HeUTEH@&HEUML 6Tem 6ll6Ts&Hs.
Explain any three types of views in Powerpoint with
an example.
veal umuileriqed Caed eLpemm euansimen STl Flseamer
2 FMTETSFIL 6T 656 5.

Or

How will you add records to a table? Explain with
an example.

e Table & Records eréueumrmy Gs &8 (pigujb ereruig
UM o srrensgiLer 66rsEs.

3 A-9834




16.

17.

18.

19.

20.

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

Explain table formatting options available in MS-Word.
MS-Word e Table eréueumy o (peuns@eumi Sieng ereuecumm)
LIHH SHDES (PGUD ererLier LHH 6lerd@s.

Briefly explain the mail merge concept in MS-Word with
an example.

MS-Word &  ©igpedd  Qewewriiy  smIeosl  Lbb
T(HS8IHST_(H&@EHL6m allend@s.

Explain statistical and financial function in excel.

Excel & statistical wpmid finance #r yaser upi eleuflés.
Explain date and time options available in excel.
Excel & Data wpmib Time updl aSlers@s.

Explain different types of animations available in
Powerpoint.

Powerpoint & animations Gswieug updl ellersdl er(ps)s.
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A-10155 Sub. Code

4BMAA1

U.G. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Mathematics
Allied — ANCILLARY MATHEMATICS -1

(CBCS 2014 onwards)

Time : 3 Hours Maximum : 75 Marks

1.

Part A (10 x 2 =20)

Answer all questions.

Evaluate I x2e*dx .

LHUIAGS '[xzexdx.
1 3
Evaluate Ixz(l—xz)idx.
0
P 3
LGB jx2(1—x2)5dx.
0

Obtain the characteristic polynomial for the matrix
1 2
3 4)

1 2
(3 4} eratn famiuder Hmlis Caramelamuisd Srenms.



10.

Define Unit matrix.

@G emilenw euanFuIm.

Solve (D*+4D+4)y=0.

& (D*+4D+4)y=0.

Find the particular integral of (D* + D +1) = sin 2x .

(D* +D+1) =sin2x eremp gwerum g6 Aplilg Osrersmw

SITGHTS.

Express tand interms of 6.

tan @ -ellenen 6 -allern epavd lflGs.

Find log(-1).

log(-1) -5 srews.

Sum the series to
log, e —logye+log,, e—logg e+...

&G 2 drer Qgmfler gl HFOsTans Srems.

log, e —logy e +log,, e —logg e +...

Find £—¢

2
e—e_l_ & SIS
o & '

infinity

A-10155




Part B (5 x5=25)

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

11. (a) Evaluate I= jlog(l +cosx)dx .
0

LHIAHS Izjlog(1+cosx)dx.
0

Or

e“(acosbx + bsinbx)
a’ +b* '

(b) Prove that Ieax cosbx dx =

e“(acosbx + bsinbx)

je cosbx dx = b ar HlemLql.
4 2 1 3
12. (a) Find the rank of the matrix |6 3 4 7| using
21 07
elementary transformation.
4 2 1 3
6 3 4 7| crarm emtluflernr grsdlenen Cgm_ssblane
21 0 7

o mporpmulieer LweTUHSHES Srarms.

Or
(b) For what values of K the equations x+y+z=1;
x+2y+4z=K; x+4y+10z = K* are consistent?
K -an TS wd9nHE x+y+z=1
x+2y+4z=K;x+4y+10z=K* aenn swerum@asar
@emsalns @) (HEE@HLD ?

3 A-10155




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Solve : (D*+2D+5)y = xe".
-3 - (D*+2D +5)y = xe".
Or
Solve : (D*-8D+9)y=8sin5x .

5 (D* -8D+9)y =8sinbx .

Prove that 2°cos® @ = cos66 + 6cos48 +15c0s20 +10 .

2° cos® 0 = cos 60 + 6c0s460 +15c0820 +10 erar Hlem9.

Or

If sin(f+i¢) =tana +iseca, prove that
cos28cosh2¢=3.

sin(f+i¢g) =tana +iseca eaflledo cos26cosh2¢ =3
ereu 1hlemial.

Show thatif a>1,

2 a
S:1+1+a+1+a+a +m:e e.
2! 3! a-1
2 a _
a>1 erefled S:1+1+a+1+a+a +.=8 "¢ qar
2! 3! a-1
Blepi9.
Or

T+x

Find the coefficient of x" when ———r 1s
Q+x)Q+x%)

expanded in ascending power of x .

T+x

_ 0 "
Q+x) Arad) Tesem S8

fleyu(BssILCUTg x" -6 QEpameud Srems.
4 A-10155




16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

%
Evaluate : J‘sinm x cos" x dx .
0
3
LGB J.sin’”x cos" x dx .
0

Find the eigen values and eigen vectors of the matrix.

1 3
A=1 1
11
1
A=|1 1| ererm Sjawfludler ApLiGluiedy epevmiger wHOID
1

SApUlweLseT QeusL. Saears STeTs.

Solve : x2y" —xy' + y = log x sin(log x) +1 .
x
logxsin(logx) +1
2 .n ’
5 Yy —xy' +y "

If sin(@ +i¢) = cosa +isina, prove that cos?d = +sina.

sin(0+i¢) =cosa +isina erafléd cos®>d=+sina eran BlerL4l.

5 A-10155




5 7 9
+ +
1-2.3 3-4-5 5-6-7

5 7 9
= + +
1-2.3 345 5:6-7

20. Show that S = +..=3log2-1.

+...=3log2-1 erar Hlemq.
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A-10156 Sub. Code

4BMAA2

U.G. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Mathematics
Allied - ANCILLARY MATHEMATICS - 11
(CBCS - 2014 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Define Karl Pearson's f and y coefficients.

&1 & 9w evafler S wHMID ¥ CQspares cuanywLIm.

2. What is meant by principle of least squares?
GODHS e &8 CETETNd CTETMTED GTEIm6n ?

3. Express correlation coefficient in terms of regression
coefficients.
elhney OCaswpees o Lear Csr s Csuwsser euruleons
GT@@]BS

4. When we say that the correlation is perfect?

BID erlumpgl @l (hmameu Hlenm erardlCmmid ?

5. Prove that the operator A is linear.

A ererp Gewedlenw BLLgd@flug erer Hlema.



10.

11.

Define ‘Edge-Worth’s index numbers.

el gy@eur e @GO (H eTaTEamaT euanTLIm.

Find L(e' sin® ¢).

L(el sin” t)—g SIS
Find L —° |,
v ((3 . 3)5]

L! (ﬁj— 0 SIS,

Define odd function with an example.

ROHEND FT ML 2 SMTCOTSHHL 60T UG TWID.

Define Half range sine series.

SiMTeiFsH amaen QSTLET eua .

Part B (5 x 5=25)

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

(a)

(b)

The first four moments of a distribution about
x =2 are 1, 2.5, 5.5 and 16. Calculate the four
moments about zero.

x =2 & ugeualer (psd pren@ HmulsdHper 1, 2.5,
5.5 wpmid 16 erafled YswsdHer mrang HmLds SHmer
FHTEHTS.

Or
Explain how to fit a parabola to the given data:

QarhssiulL.  aleurbs@rd@ @@  eUMETEIEMIT
QuTmSFHIeug) eTLiLIg 6Temm eHleT&SLONS Fnmis.

9 A-10156




12. (a) Find o, and y from the following data Regression
lines are 3x = y; 4y = 3x;and S.D.of x = 2.

o Lan Qar  Csmhsedar 3x =y; 4y =3x; wHmID

x =2 aailled o, LHOD ¥ -Deus E@TES(HS.

Or
(b) Provethat —1<y <1.

-1<y <1 ear HlepQl.

13. (a) Estimate the missing term in the following table.
x: 01 2 3 4

Us: 1 3 9 — 81
ECup QarhsslulL Sl Lauanantudl 60l (Hbg
AUl nss sewr(hLiq&HsHea| .

x: 01 2 3 4

U: 1 3 9 - 81

Or

(b) From the following data of the wholesale price of
rice for the 5 years construct the index numbers
taking 1987 as the base.

Year 1987 1988 1989 1990 1991 1992
Price of rice per kg 5.00 6.00 6.50 7.00 7.50 8.00
5 cumLms@EnssTar Msuler Gomss ellhuamear aflan
dugb  CwCe  Casr@&sslul(heTerg. 1987-anw
QgL WTE eeudgl GOUIL(H eTarTaaer smeims.
aI(BLLD 1987 1988 1989 1990 1991 1992
<flflder elame (dCamainE) 5.00 6.00 6.50 7.00 7.50 8.00
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14.

15.

16.

(a)

(b)

(a)

(b)

Find L(l_] .

X
L(Hﬂj o sains,
X

Or

Find 1y o)

E{@+w@im@+a}%5mm'

Expand the function y = sin x in a series of cosines
in the interval 0 < x < 7.

y =sinx GTETH &M L O<x <7 e
@ Geuatluler Cameansaier CsrLrms allfés.

Or

Find the Fourier cosine series for the functions
flx)=7—x in (0, 7).

0, 7)0 flx)=rz—-x aamp or 9@ oyfufer

Casmengean QFTLenrs Srams.
Part C (83 x10=30)

Answer any three questions.

Fit a straight line to the following data :

x: 0 5 10 15 20 25
y: 12 15 17 22 24 30

EC eleurmisEnd@ Cp CarlaL QuTksss.

x: 0 5 10 15 20 25
y: 12 15 17 22 24 30

4 A-10156




17. Three judges assign the ranks to 8 entries in a beauty
contest. Decide which pair of judges has the nearest

approach to common taste in beauty?

JudgeX: 1 2 4 3 7 6 5 8

JudgeY: 3 2 1 5 4 7 6 8

JudgeZ: 1 2 3 4 5 7 8 6
PG B(HeU &er ) SAPEGL Cumliguied 8
Cumiiquimer &@hss, SaflSs SIBIGET &G

Qarhssiul_(ererear. oThs Q@ BHEU ST TNSSTY QHISS

TEMET 2 LG &H6T eTad & LIEN&SHeLD.

BHuH X: 1 2 4 3 7 6 5 8
BALAY: 3 2 1 5 4 7 6 8

BAUHZ: 1 2 3 4 5 7 8 6

18. From the following data estimate the number of persons

whose daily wage is between Rs.40-50.
Daily wages Rs: 0-20 20-40 40-60 60-80 80-100

No . of persons: 120 145 200 250 150
&G Gsrhssiiul_(Herer ellurhigmers Gamear®  en.40-50
Slerpd gmellwns QumiLicl seaflen crawenilsameamids Smes.
Har swHud . & 0-20 20-40 40-60 60-80 80-100

Qupueu safler eramaniisens : 120 145 200 250 150

. A-10156




19.

20.

Using Laplace transform solve (D2 +4D + 1) y=e

given that y(0) = 0, y'(0)= 0.

t

Cavtieomdleir 2 (HLOTHDSMS vweru(HiSS) 5

(D* +4D+1)y =€, y(0)=0, y(0)=0.

Find the Fourier series for the function f(x)= x
—T<X<T.

flx) = 2% e Sl eflevous srems. Qhe — 7 < X < 7.

2
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A-10157 Sub. Code

Time : 3 Hours

4BMAA3

U.G. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Mathematics
Allied : STATISTICS

(CBCS - 2014 onwards)

Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

Let the fitting of the parabola y =ax? +bx +¢ to the data

(xi, yi) where i=1,2,..n.

(xi,y1) 1=1,2,.n eramm eleurhsEpsE CuTBmSSILGHLD

Ugeieetey y=ax’ +bx+ceafld QstiEHs soTUTHSE®ET

GT(LDGI-

Define Karl Pearson’s coefficient of skewness.

Elamenns  GarlLgdnE &r @ 1Gw saaflar  CQspaneu

euENTWIM).

Prove that —1<r<1.

-1<r<1 erar HlmA.

Give any two examples of variables with negative

correlation.

gl wewm @l (hneys  Csmar_  brblsERs@E @

T(HSZIEST_(D&ET S(HS.



10.

Given (A)=(a)=(f)=(B) = % . Show that (AB) = (af).

(A)=(@)=(p)=(B) = % ol (AB) = (af) orar A,

Check whether the attributes A and B are independent
given by (AB) =256 (aB)=768. (A8)=48. (aff)=144.

A wpmb B e uaryser safggieud eumiipSST  erer
san@®9q (AB)=256. (aB)="768. (AB)=48. (af)=144

Explain about average of price relatives method.
ellener gbuBgrer grmafl S samg afleur.

Write the standard methods of computing weighted index
numbers.

Qurss Blepuill L @D QL ansamer sarsdlH LweaTLHSEID
STLOTGT (PEODSEET 6T(LPSIS.

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

Avppd B em smpCeeider blapsfaar, Ac B eafd
P(A)< P(B) erar $l(mLa.

If A and B are independent even then prove that A

and B are also independent events.

A oppmd B saflggieud eumips bHlspejser erammre A
wHmbd B b safggleld eumlips Hlspeyser erar blmLl.
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11.

12.

(a)

(b)

Age :

Part B (5x5=25)
Answer all the questions.

The first four moments of distribution about x =5
are 2, 20, 40 and 50. Calculate the four moments
about zero.

x=5-e urader apge prer@ SHmllbdsdHmnear 2,20,40
wppd 50 erafld  YRusdledr prang Hmudsdpern
HITEOTS.
Or
Find Bowley’s coefficient of skewness for the
following data.
10-12 12-14 14-16 16-18 18-20 20-22 22-24 Total

Students: 4 10 16 30 20 14 6 100

QWg) 10-12 12-14 14-16 16-18 18-20 20-22 22-24 QLDrr‘g_j-)‘gJLb
LDTGITEL &G : 4 10 16 30 20 14 6 100
CuGeo Gasmhssiul_(herer elupmsErsE 6luearadluder
CamlLs Qapenel SreanTs.
(a) Find the correlation coefficient for the following

data.
Length: 3 4 6 7 10

Weight: 9 11 14 15 16

Qar@ssiul_(herer NlUThsEEEE @l-(Hnels Cs(panal

STETS.

ferd: 3 4 6 7 10
e : 9 11 14 15 16
Or

3 A-10157




(b) Find the rank correlation coefficient for the
following data.

Height (cm): 165 167 166 170 169 172
Weight (kg): 61 60 63.5 63 61.5 64

Qar@ssiul(heter alUTBSERsHE sreuflans ol (Hmes
Qa(peneu SreTs.

o wyb (cm): 165 167 166 170 169 172
el (kg) : 61 60 635 63 615 64
CuCe Gar@ssuul_(Herer alurmbsErs@ Gluearadluder

CamlLé Qapenel SreanTs.

13. (a) Find the limits of (BC) for the following available
data.

N =125, (A)=48 (B)=62 (C) =45 (Af) =17 and
(Ar)=18.

QarssliulHarer eluphisErs@ (BC)er erdansamear
sravs. N =125,(A)=48 (B)=62 (C)=45 (AB)="7
oo (Ar)=18.

Or

(b) From the following information discuss the
association between the colour of the skin and
colour of the eyes.

Colour of the skin Colour of the eyes
Black  Brown
Black 25 10
Red 12 38

4 A-10157




14.

(a)

Qar®ssiul_(herer eSLTRISEREE 2L adler Hnbd WwHmiID
sangafled Himb QST L 2 el g erem ymiis.

2 |edler Bl samaafley Hlmbd
SOUY  UGUY Bipb
smiliLy 25 10
Heuliy 12 38

Find the index numbers of price relatives using
geometric mean as averages taking 1969 as base

year.
Year
Commodities 1969 1970
A 150 170
B 40 60
C 80 90
D 100 120
E 20 25
aImLD
Gummer 1969 1970

A 150 170

B 40 60

C 80 90

D 100 120

E 20 25

CuGeo Gasrhssiul(erer  alUThISEHES

Slg LN QU(HLLOTSS

1969-amwi

Camarr Qums@E syraflenw

gyrefluns LwaTL®SS e FbupsLTEr  GDUIL (G

CTETEHENGTE: &TETS.

Or

5
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(b) Calculate
(1) Laspeyre’s

(1) Paache’s index numbers for the following data
given below.

Commodities Base Year Current Year

Price Quantity Price Quantity

A 12 10 15 12
B 15 7 20 5
C 5 5 8 9

&G QasrH&siiul_(Herer elleurmisamer sanmdsd (Hs.
(1) erev@uw v
(1) urevea GOWEL(H CTERTEMETS STeHTs.

QummeT  SjigliLep I(HLLD  BLLUIL| QU(FLLD

cllemew Sjere] e  eTey

A 12 10 15 12
15 7 20 5
C 5 5 8 9

15. (a) State and prove Boolean inequality.
edlwer gwiblaranoant erpdl blmial.

Or

5 A-10157




16.

(b) Let A and B be two events such that P(A) =§ and

P(B)= g Show that

) P(AuB)Z%

1 5
—<P(AnB)<—.
i) =P )<
o . . . . 2
A vppid B ererug @@ Hlapesdr Gr@sﬂ@)P(A)zg

wbpid> P(B)=2

) P(AuB)Z%

| 5
—<P(AnB)<-.
@) o <P( V<5

Part C (3 x 10 = 30)

Answer any three questions.
Fit a straight line to the following data and estimate the

value of y corresponding to x =6.

x: 0 5 10 15 20 25
y: 12 15 17 22 24 30

. A-10157




17.

&Gy Gasrhssiiul(Herer elurhsErseE Cp Carl @ Cursams
Qurmsg. AHO (BB X =6 erafled y er LML STewTs.

x: 0 5 10 15 20 25
y: 12 15 17 22 24 30

Three judges as sign the ranks to 8 entries in a beauty
contest.

JudgeMrA: 1 2 4 3 7 6 5 8
JudgeMrB: 3 2 1 56 4 7 6 8
JudgeMrC: 1 2 3 4 5 7 8 6

Which pair of judges has the nearest approach to common
taste in beauty?

8 CGu sopg Osmarl om <ip@ Cumiguie eperm)
BHudser b Qar(hsdarmar .

BAUAMrA: 1 2 4 3 7 6 5 8
EAUAMrB: 3 2 1 5 4 7 6 8
EHLHAMrC: 1 2 3 4 5 7 8 6

s @Qranr(h BHudsear § Lided @pdled HiLs L Qurgeurear
QBHESESS L 2 drerer .
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18. 1t Doy B g O g ang 4B _A0_BO)_
N N N N N N
Prove that neither x nor y can exceed i
W_, By, Oy oo, UB)_(AC)_(BO)_
N N N N N N
X wHmb Yy er wHiy i 8 ML olsbrs @QmEsns eren
Hl(mLl.

19. Use the method of least squares and fit a straight line
trend to the following data given from 80 to 90. Hence
estimate the trend value for 1991.

Year : 80 81 82 83 84 85 86 87 88 89 90

Productionin 45 46 44 47 42 41 39 42 45 40 48

quintals :

80 wse 90 eaeny &G Qar(Rssiul(Barer 6SlLThIsEHsHE
B&flmug  pepsmear  Lwearu(BsH  wHmb  Cr Cami(®
Cumsens Qumrpsg. AHOmH 1991 a1 CunsE wHlienu

HITGHTS.
QU(HLLD : 80 81 82 83 84 85 86 87 88 89 90
2 HuSH 45 46 44 47 42 41 39 42 45 40 48
(@eewrLme) :
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20.

Three urns have the following composition of balls.
UrnlI 1 white, 2 black
Urn II 2 white, 1 black
Urn III 2 white, 2 black

One of the urns is selected and a ball is drawn. It turns
out to be white. Find the probability that it came from the
urn III.

gperm  Caeamgsaiies ECp Car@ssiiul L eflurmisafien wLig

LIBSISET 2 _6TeTe.

Qaearry I 1 Ceudrener, 2 sl
Qaerg II 2 Qeuerener, 1 &mLiL
Qaewrg III 2 Geudrenar, 2 smiiLy

gCs@id @G dsang. a0z wHOD @G UHS
ahssLuBEng. g Qeudraner @b, @QULIBE Csamry e
QUL BlSDPSHNE STemT.
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A-10158 Sub. Code

Time : 3 Hours

4BMAA4

U.G. DEGREE EXAMINATION, APRIL 2021 &
Supplementary/Improvement/Arrear Examinations
Mathematics
Allied - CODING THEORY

(CBCS - 2014 onwards)

Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

What is meant by binary code?
mEHOLL GO eTeTmmed eTebren ?
Define the hamming weight.
Caniln erenLenut euenwim.
Define Linear code.

Crflwe MG euanrwimi-

List the elements of the linear code <S> where
S ={010, 011, 111}.

S={010,011,111} -85 (S)ar Cufud GO e

Famsaaril Ll lq w16l (Hs.
Let n=7 and d =3, find |C|

n="7 wpmd d=3 craflé |C|—66>u_|é5 EHTERTS.



10.

11.

State the singleton bound.

salgs CUMHERSSTEn TRMEEMUIS Fnmis.

Find the sum and the product of the following pairs of

polynomials over K .
flo) =2 + x5 +27; h(x)=1+x% +x° +x*.

Epsaramid  K-ew Qummss uveo@miiys GCsrencusafler

Fa(hged LHMID CUHESMEOE &TeuTs

flo) =2+ 2% +27; hlx)=1+2x% +x° +x*.

Define cyclic code.

L& GMuI{H cuenmwim.

Show that f(x)=1+x +x® is irreducible over K .

f(x)=1+x+x3—6mu_| K -oow Qurmsgl Lu@&és (plgwingl erer
Blmad.

Write a short note on BCH codes.
BCH @llipsmar upd dny @hlysemer 6r(pgs.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(@) Let v=1011010 and w = 0000010 . Find ¢, (v, w).

v=1011010 wHmD w = 0000010 erafléd g, (v, w)-

WIS HITEHTS.
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12.

13.

(b)

(a)

(b)

(a)

(b)

Compute the weight of each of the following words
and the distance between each pair of them :

v, =1001010, v, =0110101, vy, =0011110 and
Uy =Uy +0g.

EpsaETamid Ul Sengsaflanr erenl  WOHMID  eelCleu(m
UT SMSSHERSGHD QenL_CuITer FMISMmss SHTes

v, =1001010, v, =0110101, vy =0011110 wHmD
Uy =Uy + 5.

Let S= {10101, 01010, 11111, 00011, 10110} find
the dual code C* for each of the codes C = <S> )

S ={10101, 01010, 11111, 00011, 10110} erafled
C=<S> ety  eaGeurm  @HUGsealar @) mawd
GOSEH C° ows srers.

Or
Find a parity-check matrix for the code
C ={000, 001, 010, 011}.

C=1{000, 001, 010,011} eam @O 4HE
Cuilily Carganer amflepwss smers.

Write a short notes on the Read-Muller code. Also,
find the generator matrix G(2, 3).

fO - oo @duhsmert upd Hn  GoHLyser
augs. Coaid G2, 3)-ar @il o (arsssmss

SIS,

Or

; 1 1
Compute H,' for i =1, 2,3, 4 where H = L J.

11 :
HZL J aafled, 1=1,2,3,4 -5 H, owus

5 TGHOT &
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14.

15.

(a)

(b)

(a)

(b)

If  f(x)=g(x)(modA(x)) then  prove  that
flx)plx) = glx) plx)(mod hlx)).

f(x)= g(x)(mod a(x)) erafle,

fl)plx) = glx) plx)(mod hlx)) erar fipiays.

Or

Show that the Galoy code C,; is equivalent to a

linear cyclic code.

Crllwed el L& @Muirerg apremi GOlle Cus—&@

FLOIOTETENGU 6Teu [Hlmics.

Define multiplication in K*modulo h(x)=1+x+x"*.

Calculate the product
G  (0011)(1011)

(i) (1110)(1001).

K* modulo h(x)=1+x+x"—ar Qumésme ey,
G  (0011)(@1011),

(i) (1110)(1001) e QuBGEs@DSE Srems.

Or

Show that the columns of the parity check matrix of

C,; are Linearly Independence.

Ci; —ar CGufliy Comgener enfluden Hlyedser, e Lig

FMITSESERTD 6Teu [blmies.
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16.

17.

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

Suppose P =0.90, M|=2, n=3 and C={OOO, 111} for
each v in C, compute ¢,(C, v).

(a v=000

(b) wv=111.

P=0.90, |M|=2, n=3 wogd C=1{000, 111} adrs.
Coaib gaiQairm v —ub C -1l o ererg erafld ¢p(C, v)-
MWL SHITeWTS.

(=1) v=000

(=) v=111.

(a) Find the distance of the linear code with the given
1 0 0 0 11
01 0011
001010
00 0101

(b) List the cosets of the Linear code having the given
11100 0

generator matrix G =

e O

generator matrix G=|{0 0 1 1 1 O0].
10 00 11
10 001 1 1
(=4) G=0 1 oo 10 GTETD 2 (HeUT&GSLILIL L
001 0101
0001011

satiler Crllwed @GNULIgar gsmss STams.

111000
(=) G=/0 0 1 1 1 0 TG M 2 (HeUMGSLILL L
1000 11
satlanws Carar@erer Crflwed @Muilger Genanr

&ERTBIGEN TS G TCHTS.
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18.

19.

20.

(a) Show thatfor n=2"-1, (g] + (f} =92",

(b) For any (n,k, d) linear code, prove that d-1<n-~k.

(=) n=2"-1 eafled (;LJJrKLJ:T orevr Hlmieys.

(<=4) (n,k, d) erertenel Crflwed GHWE erafled d-1<n-~k
erem 1hlmies.

(a) Prove that every cyclic code contains a unique
1dempotent polynomial which generates the code.

(b) If C is a linear cyclic code of length n and
dimension & with generator g(x) and if

1+x" = g(x)h(x) then prove that C* is a cyclic code
of dimension n—% with generator x" h(x_l).

(=) @ealeurm eaulls GHMUHD Satenar 2 (Heumd@n
SATATL&&5 UdmiiLg Cameneuenul o eterLsdlwg erer
Blpieys.

(@) C eerug n ferapd, k uflorarapnd, g(x) e
o peunsHlavws Gsramparear Crflwed el s @M@
@@ womb 1+x" =g(x)h(x) eafad, C eaerug
n—-~k uflrerrpid, x* h(x‘l) 2 (heumdElanuwiuw|b
Qameir_ eul L& @HuI® erer Hlmied.

Let #0 be an element of GF(2’). Let m,(x) be the
minimal polynomial of « . Then, prove the following :

(@) m,(x) is irreducible over K

by Iff (x) is any polynomial over K such that f (a) =0,
then m,(x) is a factor of f(x).

(¢c) the minimal polynomial is unique and

(d) the minimal polynomial m, (x) is a factor of 1+ x%
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a#0 ew GF(2r)—@® @@ e muLngn wpmn m, (x)-ew

a-cler  WB&Fmy uve@niys  Cemeuwnseyd  Csmers.

Epssamcupenn Hlme,s.

(@) m,(x)-eou K -eow Quimgg u@és wpigwng

(<) flx) <perg fla)=0, eerug Gure K —ew Quimiss
e Lo@nULs Cstamer eafld m,(x) eerug flx)-
5@ Qb STt G0

(@) B&fm uoaimling Cameneu gh SETand GUMIHSS).

(%)  B&fm Leoemiiué Camaen m,(x) ererug 1+x* ' —ar

Q(F STTET D@D eTard S (.
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