F-6976 Sub. Code

7BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2022
First Semester
Mathematics
CALCULUS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

n

1. If y=1log(ax +b) then find ;l L
X

d"y

n

y =log(ax +b) erafléd

—805 SHITEHTS.

2. Define evolute.
auanrwm : QemCam_(H Spaed.

3. Write down the formula for radius of curvature in polar
co-ordinates.

(PG A LIBIGETIE) UEETE| Y TLD HTEWID HSHTHMS 6T(LpS)s.
4.  Define an asymptote to the curve.

cuamatalanyuflen (pigeflewrs QsTHCsHT(HEMET U FuwIm).



10.

O 10 | N
O =0 | N

Prove that : |sin”" xdx = | cos™ xdx .
2 2

Blmieys : jsin” xdx = J-cos” xdx .
0 0

Evaluate : J-co sect x dx .
LHINHS : J-cosec4 xdx .

Evaluate “ xy dxdy taken over the positive quadrant of

the circle x* + y* =a?.

x*+y*=a’ eamm e Lsdar Wes st LGHGar 18z

”xy dx dy —ei UL sTes.

Define Jacobian of two variables.
@ e wrdlsaier p&Csmadluemer euanrwim.
Define Beta function.

S LT gTienL euanyuwimy.

1
Evaluate : J.x7 (1-x) dx.
0

LHIGAHS : jx7(1—x)8 dx .
0
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Part B (5 x5 =25)

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

. 3
11. (a) Find Ya where y= m .
3 . . .
y= —(x " 1)(2x - 1) crafled y, —0& SreTs.

Or
(b) Find the envelope of the family of a straight lines
y+tx = 2at + at® where ¢t is the parameter.
y+tx =2at +at’ eemp CpiCsrsefar GOLUSHDE
S(peilenuis smens, Q&6 ¢ eTemLg ieme (.
12. (a) Prove that the (p—r) equation of r=a(l-cosd) is
3

:%.

Py

3
r=a(l-cosf) -en (p—r) swan@ p2=;— Graut

a
Beys.

Or

() Find the asymptotes of x® +2x%y—xy® —2y% +4y* +
2xy+y-1=0.

x® +2x%y —xy? -2y +4y* + 2xy+ y—1=0-an
wiyllors QsTHCHTHEMETS HTeanTs.

13. (a) Evaluate: Ixz tan' xdx .
LHINHS : J.xz tan™" x dx .

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

Obtain the reduction formula for I, = J.tan” xdx.

I, = Itan” xdx —e GanSSe euriium_enL L s(med.

Evaluate : iﬁ(ﬁ + 32 )dx dy.
00

LHINHS :

O ey Q

j(xz +y2)dx dy .
0

Or
Evaluate ”(x —y)'e**? dx dy , where R is the square
R

with vertices (1, 0), (2, 1), (1, 2) and (0,1).

R eremug (1, 0), (2, 1), (1, 2) wpmid (0,1) erem

peoasmer 2 L Fgr6efld H(x —y)' e dxdy -
R
WL STETs.

Prove that @ -Jr.
‘@ =V aan fipeys.

Or

3
Evaluate : J.«/ tan 8 dao .
0

2
089Gs : [Vtano do.
0
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16.

17.

18.

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

Show that the evolute of the cycloid x =a(d-sind);
y =al(l - cos @) is another cycloid.

x=a(@-sind); y=all-cosd) e e@TIMIHES

QemCar_(HS swpedl HEMTH euameaTalam cTeums S (hs.

Find the asymptotes of (x—y)f(x—2y)x—-3y)-
2a(x2 - yS)— 2a2(x + y)(x + 2y): 0.

(o = )" = 25)x - 3y) -
2(1(362 —ys)—2a2(x+y)(x+2y)20—6iﬂ Wplgeieors

QasrHCasT(hamernds Hmemrs.
Evaluate :

(a) Iezx cos3x dx
(b) ng cos2xdx.

UGG S :

(1) Ie“ cos3x dx

(<) ng cos2xdx.

. F-6976




19. Evaluate ”I xyzdxdydz taken through the positive

20.

octant of the sphere x* + y* + 2% =a?®.

x*+y*+2°=a® aam CsrarsHer Wens eraTomeTd L8

j”xyz dxdydz —g w90 s.

Prove that : B(m,n)= l(_m)m .

Hmiays: B(m,n)= (
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F-6977 Sub. Code

7BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2022
First Semester
Mathematics
ALGEBRA AND TRIGONOMETRY
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.
1. Write down the expansion for 1 +x)™.
(1+x)™" -en aflfleneu er(pgs.
2. Write the formula for log(1+x).
log(1+x) -6 G550 eT(PFIS.

3. What is the general form of Quadratic equation?

©\(H Ulq-&F FLOGTLITL g 6T @urrg,] GUIGGULD WIMg)?

4. Define reciprocal equation.

UM : HEED FLOETLIMN(H.



10.

11.

Define Sturms function.

QUGN WM : GVL_LDE &ITITL.
) 4

What is the use of Newton’s method?
Bluyl L6 (penmudles Liwer wimg)?

Give the formula for cos n@.

cos né : cllen GSIHTSMS T(PFIS.

Expand : (x —lJ .
X

(x —lJ & allfSg) eT(ps)s.
x

Prove that cos h®x —sinh’x=1.
Hlmies : cos h’x —sinh’x =1.
Write the formula for cos hx .
cos hx -6 @SS TSNS CT(PS)S.
Part B (5 x5=25)

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

1 1 1
2 _ i
(@ Prove: ee—-1__ 11 3 35l
e’ +1 1 1 1
1+ —+—+ =
2! 4! 6!
1 1 . 1
2 -4 —
e -1 _ 11 3 5
Hmias : N = P
1+—+—+
21 4! 6
Or
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12.

13.

(b)

(a)

(b)

(a)

Find the sum of the series 5 + 5T T
3.6 3.6.9
3—56+%+ ......... eremp Cgmifler g Hge smewrs.

Solve the equation 4x®—24x%+23x+18=0 given

that the roots are A.P.

4x” —24x% +23x +18=0 erenp sLEUT ®LE Siés.

@sear  epomsar AP, wWQéd  odremer  erend
Qarhssliul (Hererg).

Or
Increase the roots of the equation

4x° —2x® +Tx-3=0 by 2.

4x° —2x% +Tx -3 =0 erenp FDGTUT g6 ApEIGEET 2

D HaM&s.
Show that x® +3x—-1=0 has only one real root and

calculate it correct to 2 decimals by Newton’s

method.

x*+3x-1=0 pE @Cr m Gl epid HTem @)MHEELD
eren Blmeys. Cogib igmear 2 50 QLSS (HSSOTE
Bluyl L e (panmudled smevrs.

Or

3 F-6977




14.

15.

(b)

(a)

(b)

(a)

(b)

Apply Horner’s method to find the root of the

equation.

x%-9x% +23x-14=0 which lies between 4and 5

correct to 2 places.

x®—9x% +23x-14=0  eremm FoaTUT I4HE 4@

ShEb @eLlulL fpasms 2 $50 QLS FHHSsons

QDTeT (Penmuiled Sreims.

Express cos56 in terms of cos@.

cos b5 -enau cos b - 2 miliLsaiied Geuaflud(s.

Or

Solve : sin(z/6+68)=0.51.
&réa: sin(r/6+60)=0.51.
Prove that sinA™ (x) = log (x + m)) .
Bmieys - sinh ™ (x) =log (x + \/ﬁ)) .
Or

Expand sin A°(x) in terms of hyperbolic functions.

sin h®(x) & Sflugeuenerw  griygsafler o milisaflad

NAMN&s.

4 F-6977




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

Show that

logv12 :1+(%+l) %+

1 1)1 1 1)1
—t—= |ttt
4 5)4%> \6 17)4°

3
Blmieys :
1 1)1 (1 1)1 1 1)1
logv12 =14+| —+— | —+| —+— | 5 +| —+— |—=+
& (2 3) 4 (4 5} 42 (6 7)43

Find the condition that the equation
x* + px® +qx*+rx+s=0 should have 2 rootsa, B
connected by the relation a+ f=0.

a+ =0 eremm Qariiume) @eamssliLl (HeTer o WLHMILD
B -wan x*+px’+qx’ +rx+s=0 erenp Fwerum igen @)

epmBISETTS ClLmieuSHETen HlLIHSeETenUId: &Tems.
Obtain the positive root of the equation x*—-3x—-4=0

correct to 2 places of decimals using Newton’s method.

Bl e wpeopuie 2 s50 @Lé Smasors x° —3x-4=0

TG FLOGTLIML Lq60T LOIGNS LLAGUS NG & TEwTS.
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19.

20.

Expand cos® sin® 6 in terms of cosé.

cos’ Osin” 6 g cos O eflem o milisafles elfEs.

If cos(x +iy)=r(cosa+isina),

1 sin (x — @)
y=—log| ——|.

2 sin(x + )
cos(x +iy)=r(cosa+isina) erafe y:El
era Hlmieys.

prove

1 (
08

sin(x — a)

sin(x + )

that

|

F-6977




F-6978 Sub. Code

7TBMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Second Semester

Mathematics

ANALYTICAL GEOMETRY OF 3D AND VECTOR
CALCULUS

(CBCS - 2017 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Find the angle between the planes 2x-y+2z=6;
x+y+2z=3.

2x—y+2z2=6; x+y+2z=3 cTam SETHISEH&HS GQenL_ LI L
Carantdangd &mews.

Write the equation of the plane in intercept form.

Qeu (s giarT(h cuiqeSlevTem ST 6 FLOETLTL Nl 6T(LS)S.
Define skewlines.

giie CamHEmeT cuenumI.

Find the centre and radius of the sphere
2x% +2y* +22° —2x —4z-5=0.

2x% +2y* +22° -2x -42-5=0 earp Gamergden ewwibd
LOOHMILD Y TLD SITEHTS.

Write the general equation of right circular cone.

Criteul_ L& salbllen CLITE FOGTUTL ML 6T(LPGIS.



10.

11.

Define cylinder.

2_(henaTeh Ul cUen [Fulm)].

Define V¢g.

V¢ —e3 quenyuimi.

If F:x23{—2x2y217+2y24/€,find VxF.

F =x2% — 2x%yzj + 2yz'k arafléd V x F a5 snains.

Define surface integral.

Copuriy Gsrensud_ene cuenruim.

State Green’s theorem.

flfaflen Cappsams eT(pgis.

Part B (5 x5 =25)

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

(a)

(b)

Find the equation of the plane through the point
(1,-2,3) and the intersection of the planes

2x—y+4z=T and x+2y-3z+8=0.
2x—y+4z=T7 womid x+2y-3z+8=0  eram
garhiger Qeul G wHmd (1,—2,3) eram yerefl cufGw
QFOLQID HETSS 60T FLOGTLITL LS SHTEHTs.

Or

Find the symmetrical form of the equation of the
line of intersection of the planes x+5y—-2z-7=0;

2x -5y +3z+1=0.

X+5y—-2-T=0; 2x -5y +3z+1=0 eranm germsaflen

Qeul (HECHTLIq 6T FFET GUlq CUSESE HTERTS.
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12.

13.

(a)

(b)

(a)

(b)

x+1 y+10 =z-1

Show that the lines ;
-3 8 2

x+3 y+1 z-4

are coplanar.
-4 7

x+1 y+10 z-1 x+3 y+1 z-4
-3 8 P 1
CaM(H&ET (I HeTHH 0 DAMDBSHEMEL 6TaNd HTL_(HS.

GTEOTM

Or
Find the equation of the sphere passing through the
points (0, 0, 0), (0,1,-1), (-1, 2, 0) and (1, 2, 3).
(0,0,0),(0,1,-1), (-1,2,0) woHmd (1,2,3) erem
Yereflger euflCu Qeegid GCamergdlen gwemuml el &

STETS.

Prove that the equation

ax® +by* + cz® + 2ux + 2vy + 2wz +d =0 represents a

2 2 2
. vt w
coneif —+—+—=d.
a b c
2 2 2
u vt ow .
— +—+—=d eraflev
a b c

ax® +by” +cz” + 2ux + 2vy + 2wz +d =0 eren

Featun(h) e Falbanlis GHIEELD eTar Hlimieys.

Or
Find the equation of right circular cylinder whose
axisis ~ =2 =2 and radius 5.
2 3 6

) x Yy =z ) . . .
JENE: 2. 9 = g = E YFD YTD H—Yseyd Csmerr
Crireul L 2 (menerudlen FLoeTUT oL & &HTes.
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14.

15.

(a)

(b)

(a)

(b)

If 7 is the position vector of any point p(x, y, z),
prove that grad7" =nr" %7 .
yerafl  plx, y, 2)-ear Bl QeusLit F el
gradr" =nr"’r arar fimieys.

Or
Find the wvalues of a,b,c for  which
F=(x+y+az)i +(bx+3y—2)j +(Bx+cy+2)k is
irrotational.
F=(x+y+az)i +(bx+3y—2)j +(3x +cy+2)k

TG HLPODHMGI eTafled a, b, ¢ -6 HUILSMETS &TeiTs.
If F= (ny + 23)5 + ng +3xz%k, evaluate jﬁ.d?
c

where C is any path joining (1, -2,1) to (3,1, 4).

F= (2xy+23)z?+x2]'+3x2215 eTaufled jﬁ’.d? SHTEO0TS.
C
@rug C eremugy (1, —2,1) wpmd (3,1, 4) & Caiéebd
IJITGO’)(&').
Or
If F=22{—x}+y/5, evaluate ” F.dv where V is
v

the region bounded by the surfaces x=0, y=0,

x=2,y=4, z=x%,2=2
F=2z{—x]7+ylg erefléd I”de -8 snews. Vo ereng)
v

x=0, y=0, x=2, y=4, z=x* 2z=2 GTE)Ld

Holiurliysermed e Ul L UGS,

4 F-6978




16.

17.

18.

19.

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

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

-8 1 5

P(, 9, -1)-Smps x+8 _ y—31 _ z-13

-8 1 5
Qemi@sg CsTanaanals Smems.

line

ererm Camiig e

Find the shortest distance of the lines

x+2 y+6 2z-34 x+6 y-7 z-7

and

2 3 ~10 4 -3 -2
x+2 y+6 z-34 oI x+6 y-7 z-T7 o
2 3 -10 ol 4 -3 -2 o

CamhaEnsE QLU L Gmnhs UL FGITSnSS STeuTs.

Find the equation of the right circular cone whose vertex

is at the origin, whose axis is the line % = % =§ and
which has a verticle angle 60°.
Sl penarepwiuLb, % = % = g erarm CHTLL DFFTHELD,

oomibd Cengsss Csmemd 60°—ub Csrar_ Cprell L&
G DG FLOGTUML_ LGS TEHTS.

Prove that :
@ curl(fxg)=(&-V)f-(f-V)g+fdivg-gdivf

(b) div(f) =9/r.

r

Hlmiays :

(=) curl(/?xg):(§-V)f—(f~V)§+fdiv§—§divf
(T

(=) dw(;):2/r.

. F-6978




20.

Verify Gauss divergence theorem for the vector function

F=(x3—y2)2—2x2yf+215 over the cube bounded by
x=0, y=0,2=0,x=a, y=a and z=a.

x=0, y=0, 2=0, x=a, y=a womb z=0a eI

umTbLmLW ST girssHen g F= (x3 _yg)f —9x%yj + 2k
eranid CleudsLm #rmam@ smev umleys Cahmsansg sflumiss.

6 F-6978




F-6979 Sub. Code

7TBMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2022
Second Semester
Mathematics
SEQUENCES AND SERIES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. Define a sequence.
Qsm_eny euenrwim.
2. Define bounded sequence.

aubL] QFTLenT euenrwIm).

3. Define Cauchy sequence.
srasl QFTLenr euenruim).
4. Define limit superior of the sequence.

Qg m_rler Godd eurbenLt euenFwimI.

5. Define the sequence of partial sums.

LGS sa(hHse STy euanrwim).



10.

11.

1

Vn® -1 '
Z\/ﬁ R(HBIEGSM aflours.

Discuss the convergence Z

Show that the seriesl — % + % - i +.... converges.

1—l+l—l+ BIEGLW erer ST_(ha

S t3 A QR(HBIG .
Define a absolutely convergent series.
ST @(HEIGSD euflengen euanFuwIm.
Define the rearrangement of the terms of the series.
cuflengullen o miLIL|&6T THH DeMLOSSHE U TWI).
Define Cauchy product of series.
uflenguller Hradl GlLIHSESMm cUeTW).

Part B (5 x 5=25)

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

(a) Prove that any convergent sequence is a bounded
sequence.

THS (1 @(HBIGLD CGTL_(HLD eUTIDL] QST eTen Hlmies.

Or

(b) Prove lim =1.
n—o n2 -1

Bimeys lim =1.

n—w n2 -1

9 F-6979




(a) State and Prove Cesaro’s theorem.
EgGrmellen Capmsans gai Hlmies.
Or

|
(b) Prove lim—~=0.

n—w n
|
Blmeys lim% =0.
n—w n

(a) State and prove Cauchy’s general principle of
convergence.

sragludlen QLNg @mBEIEGSL Cararansamw gl Hlmnie|s.
Or

(b) Discuss the convergence Z:ne‘”2 .
Zne‘"z RHEGS eflelms).

(a) State and Prove Dirichlet’s test.
g fFeLiqe Corganemanit gl blmies.

Or

(b) Prove that any absolutely convergent series 1is
convergent.

THS RO Sl RBEIGID uflepsuid BEIGID erar Flnicys.
(a) State and prove Riemann’s theorem.
forefler Capmsans g Hlmie|s.
Or

(b) State the sufficient condition for the convergence of
Cauchy product of two series.

auflenggafler  smadl  CUmSSO6T  e(HEIGSNISSTET
Curgiomen HlLBSEETENUI Fo ).

3 F-6979




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

n—o

1
Show that lim (a"} =1 where a >0 1s any real number.

n—oo

1
lim La"} =1, a>0 g Gl erer, erem Hlmes.

State and Prove Cauchy’s second limit theorem.
srasluflern @ream_meug) erevened Cshmsans saml Hlmies.
State and Prove Kummer’s test.

@wiler Carganeananl sl Blmie|s.

State and Prove Leibnitz’s test.

sSlafl e Camgeanamanwt gl Hlmies.

State and Prove Merten’s theorem.

QL afler Capmsang saml Hlme,s.

4 F-6979




F-6980 Sub. Code

7TBMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2022
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)
Answer all questions.
1. Show that in a group x* =x if and only if x =0.
GusHd x°=x © x=0 aar s1_(s.

2. Define alternating group.

@eatneil L @emh cuenrwm.

3. Define subgroup and give one example.

o @G euemywim wHmID @, ThSSHSST(H S([HS.
4. Show that any cyclic group is abelian.

THS @ F&&T GO <y edlwer erar &TL_(Hs.

5. Define normal subgroup.

Crirend o I @6 euenyuim.

6. Define inner automorphism.

2 61 gemefleL — cuenrum.



10.

11.

12.

Verify 0a =a0=0 in a ring R.

0a=a0=0 @w euemerwib Reb sflumf.

Prove f:C — C defined by f(x) =2z 1s an isomorphism.

f:C=C o f(x)=2z eraug Quariiyemw ear Hlme|s.

Show that Ker(f) is an ideal.

Ker(f) e &ieuemerwid eram & (hs.

Prove any Euclidean domain is a principal ideal domain.

TS @ W&l STRSUPD pSaTann i IESOTEGD 6Ter
Hneys.

(a)

(b)

(a)

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

Let G be a group and a,be G, then show that
ax =b and ya =b have unique solutions for x and
yin G.

G gm Gon, a,beG eafled ax=>b wHYD
ya=bsg @Cr ey (x, ye G) & orar sr_(Hs.
Or

If G be a group in which (ab)" =a"b" for three
consecutive integers and for all a, be G, then prove
G is abelian.

ey AOSS0ES W aans@ErsE (ab)' =a'b", G
R@m o, Va,beG eaaflo G ¢ oSdllwer @

oTert STL(hs.

Show the union of two subgroups is again a
subgroup if one is contained in the other.
@@ 2l Gomsgaflar Cariiy o Gowrs @Q@més et
LHEDTETDIEIET @)(HEHGW eTar ST (Hs.

Or

9 F-6980




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Let G be a group and a, be G, then prove order of
ab = order of ba.

G @m b, a,be G aailed ab-ar auflens = ba -én
aufleng eram Hlmies.

Prove that isomorphic image of an abelian group is
abelian.

S Selwer Gasder @ubelien Abuapd 2iSelwes
T Hlmies.

Or
Show that the set of all inner automorphisms forms
a normal subgroup.

T 2 6 serelwudLgsmeTu|d OaTamL Serbd 6
Critend o I @Geld eram s (hs.

Show that the ring @ of Quaternion is a skew field
but not a field.

BIETHEN6T eUaETUID € <UeTE CUENETE| HETLD ,ETTeD
HETD V6w 6TerT ST (h&.

Or

Prove that the only idempotent elements of an
integral domain are 0 and 1.

creir yrmdler ser HHEGSET 0 wHmibd 1 w HICW erer
Hmiays.

Let p be any prime, then show that (p) is a
maximal ideal in Z .
p ust ey eafled Ze (p) e WBLGQUTm  erer
SITRISD eTer ST (hs.

Or

Let f: R — R’ be a homomorphism and let S be a
subring of R, then show that f(S) is a subring of
R .

f:R> R @uQeriyemw, S  oyeag R

. 3 4 . .
2 Licuenerwid eres. f(S) <yarg R -er 2L euamerwid
oTert STL(hs.

3 F-6980




16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

If a permutation is a product of r transpositions and also
s transpositions, show that either r and s are both even or
both odd.

®m ouflens wmHpwrarg r @LrHprseaier CUmHESD
Cogib s @Lwrhprseiear QUmEsD eaflld 7 Sdog s
@rar(HCw ehann deg @QramhGn @l aar sr(hs.

State and prove Lagrange’s theorem.
syreradler Cammsms sl Hlmie,s.

Let G be a cyclic group generated by ‘a’ and let
f:G— G be a mapping such that f(xy)=f(x)f(y),
then show that f is an automorphism < if f(a) is a
generator of G .

G qm 657 Gb, a gar 2 waurssl, f:G > G ey
fxy)=fx)f(y) eawry Csrisggedr oafle [ oyarg
sarafludy < f(a) yarg G-ar 2 (heursdl erar s (Hs.

Prove that the set I of all real numbers of the form
a+by2 is a field.

a+by2 auigallb CererL Gwul cramsamer Gla&meTL FHewrid
F syang serbd eran sm(hs.

State and prove fundamental theorem of homomorphism.

QewGeriyemwuler gt Cednsams gmm Blnie|s.
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F-6981 Sub. Code

7TBMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2022
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS AND ITS APPLICATIONS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Exact equation.

FIOWILDTET FLOGTLIML_ 6L GUETWI).

2. Solve : p>*-5p+6=0.

&iés: p° ~bp+6=0.

3. How will you find HX ?

-«
-G W GTEUGTM) &TETLIMUI?
0—-«a
4. Find the complementary function of

(xzD2 +8xD + 12)y =x*.
(xzD2 + 8xD + 12)y =x" -ar Blyiyé sy sraws.

2

5. Solve : y, —4xy, + (4x2 - S)y =e*

T&s : y, —4xy, +|4x® -3 yzexz.
2 1



10.

11.

12.

Write the criterian of integrability.

Qg renguil_sdem euFeLPENHENW 6T(LSIS.

Eliminate the arbitrary function from z = f (x2 + yz).
z= f(x2 + yz)—eﬁ]@ﬁ,gﬂ s Hrur_po srrenus B&@Es.
Solve : p = y*¢*.

s p= yZq?.

Define : Trajectory.

cuePTWIM) : GTHleeUenT.

Write Torricelli’s law.

CLmildgadlufler alldlenw er(pgis.
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).
(a) Solve: y(xy +2x%y? )dx +x (xy —x%y? )dy =0.

Enés : y(xy + 2x2y2)dx + x(xy —x%y? )dy =0.

Or
() Solve: x% =1+ p?.
Siés: x° =1+p°.
3 2
(a) Solve: x3%+3x2%+x%+y=x+logx.
X X X
.. d®y d%y dy
Eés : xsw+3x2w+xa+y=x+logx.
Or

9 F-6981




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

d
Solve : de = zdy =— z .
X“—yz y -—zx z°-xy

Sirisss 2dx - 2dy - 2d2 .
x°—yz y -zx z°-xy

Solve : [xD2 —(2x-1)D +(x —1)]y =e".
Enés : [xD2 —(2x-1)D +(x —1)]y =e".

Or

Verify the condition of integrability
(sz + 2xy + 2x2° +1)dx+dy+2zd =0.

Qg renasudlL_edew Blubgenareni sflumiés
(sz + 2y + 2x2° +1)dx+dy+2zd =0.
Eliminate i and & from (x —A) +(y—kf +2% =r%.
(x—hP+(y-k) +2*=r" -0lmbgl A wHmd kg
B&@s.

Or

Solve: z=px+qy++1+p>+q°.
Enés : z=px+qy++1+p>+q*.
2/3 _ _2/3

Find the orthogonal trajectory of x*® + y*® =q

x84 y2/3 =a®?®-en Qemi@S eTHle eUMmTenIIs STEHTs.

Or
Explain free fall of bodies.
QumpLsafar sLLpm eipsfenws efleurl.

3 F-6981




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)
Answer any three questions.
Solve : (D2 —-4D + 3)y = sin 3x cos 2x .

Eés : (D2 -4D + 3)y = sin3x cos2x .

Solve : (x2 D? - xD+1) logxsm(logx)

log xsin (log x)+1

Erés (x2 D? - xD+1)

2
Solve using variation of parameters d_}; +n’y=secnx.
x

Sjateysailan  LIYUTLH  popewl uwaTUHSSH —Siés

d2
—y+ n2y =secnx.

dx?
Solve by Charpits Method p® +qy +2y® + 2z =0.
grmdl ev apeopufled Eiés - p> +qy +2y° +22=0.

Explain the Brachisto chrone problem.

rrflevCLm &Crmei Samrédang adleul.
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F-6982 Sub. Code

7BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2022
Fourth Semester
Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

2. Find: L(sin®2t).

STEO0TS | L(sin3 Zt).

1
3. Find: LY ——— |.
- (<s+z>3J




10.

Find : Ll( 28 j
s“+1

FHTETS L_l[ 28 j
s +1

Define even function.

@QrlenL& FmrenLl euenFuim).

Write the formula for 'a,' in the Fourier cosine expansion
n

of f(x) in (0,7).

0,7) & flx) —ar Syflur Qarevser elfledd 'a,' —er

n

GSETSDS (Y515

Define : Fourier cosine integral.
uanTwm : o opflwm Qarenger Qsmensui(.
State linear property.

Crflwe LaTenLs samis.

What is Z-transform?

Z—2 (HLOTHDOLD GTETHTE GTETET?

Find : 2_1( ad _aj.
z—e

9 F-6982




Part B (5 x5=25)

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

11. (a) Find: L(te‘t sint).

SIS : L(teit sin t).

(b) Prove: J‘%dt =log2.
0

Hlmieys :

O ey 8
SN
~
Il
—_

o
[0)°]
()

12. (1) Find: L —5%2 |
(32 +4s+ 5)2

srews : Lt L )
(32 +4s+ 5)2
Or

(b) Solve : %+2x—3y=t, @—3x+2y=e2t where

dt
x(0)=0,5(0)=0.

giss %+2x—3y=t, %—3x+2y=e2t Qée

x(0)=0,5(0)=0.

3 F-6982




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

. 0 f(x)is odd

Prove: If(x)dx - QTf(x)dx f(x)is even’
0

0 f(x) i gpoop

Blmieys : .[Lf(x)dx = zjif(x)dx f(x) L@ el

—-a

Find the Fourier cosine transform of

x% +a?

FCR — 60T o oL, C&mTengen o (HLOTHDHSEMNSE &TeuTs.

Or
State and prove Parseval’s identity.

umreleled Foeflenwt saml Hlmies.

2n+3
Find: z| —————.
. 2{(n+1)(n+2)}
SIS : 2 A .
(n+1)(n+2)
Or
Find : 21[22;4}.
z2°+5z+6
STeTs : 2 {22;4} )
z2°+5z+6

4 F-6982




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

Evaluate :

@) L( cos 2t — cos Stj

b dt
ORNES
0
LHIGAHS :
(=) L(cos2t - cos3t)
t
Telsin®t
(<) I dt
t
0
2
Solve using Laplace transform : % + 4% -5y =5 where

¥0)=0, y(0)=2.

MITe 2 (HOTHHSMSL LweTUHSE Sids :

d’y  dy .
—5+4—-5y=5 @ y0)=0, y'(0)=2.
Find a cosine series in the range of (0,7) for
x O<x<%
flx)=
7
T—X —<x<7
2
x O<x<%
flx)= —h@ (0,7) Sefled Qamangen Qi
T-x ZT<x<r
2
SITEHTS.

5 F-6982




19.

20.

' ' x |xf<a
Find the Fourier transform of f(x)= .
0 |x| >a

f(x = x|x|<a —D@& oL NWT 2 (HOTHOHLD &Tenrs
- 0 |x|>a DG o-4, @ oo :

Solve the difference equation y(n +3)—3y(n +1)+2y(n)=0
where y(0)=4,y(1)=0 and y(2)=8.
y(n+3)-3y(n+1)+2y(n)=0 TG Caumuim” (H&
goaun el Siés Qo y(0)=4,y(1)=0 womb ¥(2)=8.
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F-6983 Sub. Code

7BMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Fourth Semester
Mathematics
LINEAR ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Define a Vector Space.

GeusLir Gleuaflenw cuenuim).

2. What is span of a set?
@ STl HLL D T TE crebren?
3. Define : Linear independence.
cuenruim : Crilwed erruHmg).
4, What is a rank?
SO GTEITMTEL GTEIE0T?
5. Define : Inner product space.

cuenrwm : 2 L GLm&se Ceuafl.

6. What is an orthogonal complement?
Qemi@sg Byl eremmmed eremen?

7. Define symmetric matrix.

FLOEFET Sjamflenw cuanTwim).



10.

11.

12.

Define rank of a matrix.

(M ewiludlern SrSeng eUanFwIm).

1 2
Find the characteristic equation of (3 4) .

1 2
(3 4J -6 AW FOETUT DL & STETS.
State Cayley-Hamilton Theorem.
@&l CamileL_er CEHMSMS 6eT(LHFI5.

Part B (5 x5=25)

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

(a) Prove that the intersection of two subspaces of a
vector space is a subspace.

QeusLi Qeuatludler @) 2 erCleusfgaflen Geoul (H searrpld

@ 2_ethleuat erar Hlmie|s.
Or
(b) Prove that T : R* > R* defined by
T(a,b) = (2a — 3b, a + 4b) 18 a linear
transformation.

T(a,b) = (2a — 3b, a + 4b)  ean  eu@UMESILIC L
T:R - R aemug om Collud o morpmbd erar
Hmes

(a) Prove that the vectors (1, 2, 1), (2, 1, 0) and
(1, -1, 2) are linearly independent.
QausLiser (1, 2,1), (2,1,0) wpmbd (1, -1, 2)
eremeneu Crifluie) srrUmmeneu erar Hlmieys.

Or

(b) Prove:If V=A®B then dimV =dim A + dim B.

Blmeys: V = A @ B eafleo dimV = dim A + dim B.

9 F-6983




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Obtain the matrix of the linear transformation

T =V,(R) > V,(R) defined by T(a, b)=(-b, a)

w.r.to standard basis.

GULDGS DTG g S&HETSENS L @urr@ggj

T(a, b)=(-b, a) e e@FUmESILCL Criflwé

o mpomppd T = VZ(R) - VZ(R)—Girr Sjamtlenwis Clumis.
Or

State and prove Schwartz’s inequality.

ev@eur_edler Foeflemenioen i saml Hlmieys.

3 3 4
Find the inverseof |2 -3 4.

0 -1 1
3 3 4
2 -3 4|-eanCrromm smews.
0 -1 1

Or

Show that the system of equations x + 2y + z =11;
4x + 6y + bz = 8; 2x + 2y + 3z =19 1is inconsistent.
X+2y+2z=11;4x +6y+5z=8;2x + 2y + 3z =19
erenm FerUm(hseflen QETE@GLUL geua]anwhmg)
TASHTL(HS.

Verify Cayley Hamilton Theorem for the matrix

1 2 -1
A=(1 1 2
2 4 -2
1 2 -1
il A=|1 1 2 |[-p@g GCswel Gaplsler e
2 4 -2
Cohmsemss sMlLmTés.
Or
Define the following terms with an example :
(1 Bilinear form (i1) Quadratic form.

Eeu(BLd 2 MILILIFEET (1 6T(HSSISHTL(H L6 UM :
@  @mwrdl eugeud  (i1) @ (HLg GUlgaILD.

3 F-6983




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

State and prove fundamental theorem of homomorphism.

Qawdwrprs Camrgsaler ogliLmLg Cosnmsamg gl blnies.

Prove that any two bases of a finite dimensional vector
space have the same number of elements.

@ wiyeyn ufloremperer GeusLim Ceuetluder erbgs @
</19.85 6T 161 & (ETHLD FLD eTetTem Senauilev o mILIL|&HenerL
QuUDH(WHEGLD erer Hlmie|s.

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

V eremug) e (pige)m uflorenrd Csmeanr 2 I Gumssd Ceuarfl
erans. W eramugy Ve 2 atQeued erafles V =W @ W erem
Hmeys.

1 2 -1 3
Findtherank: |2 4 1 -2].

3 6 3 -7

1 2 -1 3
SISMGS srewrs |2 4 1 -2,

3 6 3 -7

Find the eigen values and eigen vectors of the matrix

8 2 -2
A=3 3 -1]|.
24 8 -6
8 2 -2
Samfl A=|3 3 —1|-a7 gaer LIHULGET LOMLD &
24 8 -6

QEUGSL_THENETS &TEHTS.
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F-6984 Sub. Code

7TBMA5C1

B.Sc. DEGREE EXAMINATION, APRIL - 2022
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define a bounded set in a metric space.

e Gl M& elatludle euFDLENL I SETSmS U TUIm).

2. State Minkowski’s Inequality

e Gaarevdludler Foaiaranoenis gmmis.

3. Define limit point.

erevamavLiLaraflenws euenguim.
4, Define dense set and give an example.
LTSS SaTHems TS (1 T (HSSSSTL(H Clam®.

5. Define uniform continuity.

Ermen QTLTFHenw euanrLImy).

6. Define homeomorphism.

6ulg CleumiLjenoanil euenFwim).



10.

11.

12.

Define a connected space.

Q@@ Qaanhs Cleuatleant euanFuim.

Give an example of a disconnected space.

@anarriiLpm CeuafllEE e eT(hsgsaT () QaT(.

Show that every finite subset of any metric space is
compact.

ThE e Gl Ms Geuafludgid eeubleumm (pige|m 2 L searpbd
&&E\F DTS eTeu Hlmi6s.

Define a compact metric space.

@ s§8lgwner Gl Ms Celaflerw euanyuim.
Part B (5 x5 =25)
Answer all questions, choosing either (a) or (b).

(a) Show that finite union of open sets is open.
Hobs samisafiien (pigen Camliyb Hnbssg erers sm(H.

Or
(b) State and prove Holders inequality.
Gammer_Meir geaflanenoenids gl blmies.
(a) Show that x is a limit point of A if and only if

every neighbourhood of x contains infinitely many
distinct points.

x egl A e erevenavlijerell ,eusn@ CoHemeuwimer
wpmid  Cungiorer  Hlubsemer  x a1 geubleun(m
SjE@TebWpd  cTaramhm  Fafllss Yereflaamerd
QUM HLLSTGLD eTem Hlmies.

Or
9 F-6984




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

If A and B are sets of the first category, show that
A U B 1is also the first category.

A pomb B wpge cuamsuier sammiser ereafler AU B
PS5 UEHUIGTLD 6cTand ST (hs.
Show that the constant function is continuous.

wrdlelg smry CgmLr&slwmeng) erengsm (.

Or
Show that the identity function is continuous.
goaissniy Qgrrefuneag) TarssTL (.
Show that continuous image of a connected space is
connected.
®m Qs Ceuefluler Csmrdflwmer  GbULD
QarLr&flwuneng) erar Hlmies.

Or
If A is a connected subset of the metric space M,
and A c Bc A show that B is connected.
A ergl Gl fsCeuatl M- e @emanths 2 L Sewrld
whmb Ac Bc A erafléo B G enemTHS ) GTe Hlmieys.
Show that the product of two compact spaces is
compact.
@m &58lg Ceuellseflen CLMmSSID &FHFOMaNG oren
Hpas.

Or

Show that closed subset of a compact metric space is
compact.

e s&flgwmear Geuaflufer epiqur 2 I sarid &&Hgwmeang)

oTeur ST (h .

3 F-6984




16.

17.

18.

19.

20.

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

Prove the following :
(a) The set of all rational numbers @ is countable.

(b) The countable union of countable sets is countable.

Epaumeuareunanm Hlmies :

(=) flgupm ecravsafler samrd € ecTaRTeRtL 55558 6Ten
Boies

(<)) Tanentl_558 sammsaten erawanil_gsss GaTliLb
cTewTantl L5588 eTen Hlmie,s.

Prove :
(a) Any intersection of closed sets is closed.

(b) Finite union of closed sets is again closed.

Bloeys :
(=) epiyw sanrmigafler eThs e Cleul_(HLD eplquig)
() wpyw sarbiseilan (pyain Camiy epigug).

Prove that f—-g and f-g are continuous if f and g are
continuous.

f wompbd g Qsriisdl eafild f-g wombd f-g8
Qar_réfluneg) erer Blmie|s.

Show that A < R 1is connected if and only if A is an
interval.

Ac R Qeoarbzssts @@muusnE Csaeuwner  womibd
Curgirear flupgemear A e QeL_Geueflwrs @mssonELd erer

Bmieys.

Show that a continuous function defined on a compact
space 1s uniformly continuous.

@wm s&8swrer  Oeuaflufer g euamrupssLLLL 6
Qgrrgdlwuner emiyy, Eyran Qem_id erean e s.
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F-6985 Sub. Code

7TBMA5C2

B.Sc. DEGREE EXAMINATION, APRIL 2022
Fifth Semester
Mathematics
STATISTICS -1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.

1. Define : Arithmetic mean.
cuepwim : ol (h spmal.
2. Write the formula for ‘c’.
‘0’ DETeT HSHTSMS 6T,
3. Define r™ central moment.
r peugl el QUHESSMS elanTwm).
4. State the formula for Bowley’s coefficient of skewness.
Querelludler Gam L& Cspeiihamer @SS T5m5s snmis.

5. What is perfect correlation?

CFeueliw el (Hmey eTaTmTed eTeuTen?



10.

11.

Prove: y=+,/b0b, .
Blmies : }/:inxy byx )

2.3

Evaluate taking h=1.

xZ

2.3
h =1 eren& Qamesr(H

5 LGS
X

Prove : (AB)=(ABC)+ (ABr).
Blmeys : (AB)=(ABC)+(ABr).

Write the formula for Fisher’s index number.
Gagfer @D H eramrenilDasrer GSHTEMS eT(LPGIS.
What are the components of a time series?
&g CsmLiigetlen somnseT wraneu?
Section B (5 x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Find the median.
GeLblenay 2eTe| Hmeus
x1 2 3 4 5 6 7 89
f 8 10 11 16 20 25 15 9 6

Or
(b) Find the coefficient of variation :
wrmur’ (& C&spemels smers.

20, 22, 27, 30, 40, 48, 45, 32, 31, 35

9 F-6985




12. (a) Derive the relation between x4, and u, .
M, LOHOID 4, GQeneudiEnd@ @ ulonear GFmienLd
&(madl.
Or
(b) Find Karl Pearson’s coefficient of skewness.
srie wirseanen CamL & Cl&(pamesd sreanTs.

Wage 10 11 12 13 14 15
.60l

Frequency 2 4 10 8 5 1
A=)

13. (a) Find correlation coefficient.
L (HAmeys ey sreas
x 3 4 6 7 10
y 9 11 14 15 16

Or

(b) Find the rank correlation coefficient.

37 L (Hmey Cap srams.
P 3 56 50 65 44 38 44 50 15 26

¢ 50 3 70 25 25 58 75 60 55 35

14. (a) Find v, from the data given below.

Qarhsslul L sseusaladmbhal Uy STems.
x 01 2 5
v, 2 3 12 147

Or

3 F-6985




15.

(b)

If (A) = (@) = (B) =(B)= N/2 prove that
@)  (AB)=(ap)

(i)  (Ap)=(aB)

(A4) =(a) = (B) = ()= N/2 aaled

@)  (AB)=(ap)

(i) (Ap)=(aB) eren Hlmiays.

(a) Find aggregate index number of 1991 taking 1990

(b)

as the base.
1990  ©uqltiueLwnss Csmar® 1991ler  Cwrsss
GO (B eTeT SrerTs.

Commodities Price in 1990 Price in 1991
Quim(mL_gei 19906 elenev 19916 efllenew

A 50 70

B 40 60

C 80 90

D 110 120

E 20 20
Or

Explain measurement of trends.

Curg@aamer erell(Heame afleur.

4 F-6985




Section C (83 x10=30)

Answer any three questions.

16. Find mean, median and mode.

gynafl, QenLBlenay 2ieme| LHMID (LPs[H &TEs.

Class 10-14 15-19 20-24  25-29
UGLILY

Frequency 3 5 10 20
1518 Gl Gueor

Class 30-34 35-39 40-44  45-49
QUGLILY

Frequency 12 6 3 1
bl LGl ot

17. Fit the curve y=ab”

y=ab" eumereuamreni QUIM(HSE)s.
x 1951 1952 1953 1954 1955 1956 1957

y 201 263 314 395 427 504 612

18. If the regression lines are 4x-5y+33=0 and

20x -9y -107=0, and if 0'y2 =16 find x, y, r,, and o,.
4x -5y +33=0 womid 20x-9y-107=0 eremueT e
Cursgs Camhser whmiLb 0'y2 =16 erafled x, y, 1, wLHYID O,

HTETS.

. F-6985




19.

20.

Find the value of & when

(a) x=42
(b) x=38
(=) x=42

(=) x =38 eraid Cungy 8 &1 LI HrehTs.
x 40 50 60 70 80 90
6 184 204 226 250 276 304

Find all weighted index numbers.
Semansgl Blanpuill L @HluSL () erarTsamer smetrs.
Commodity Base Year Current Year
Quim(meT g LILIen L 24,607 (h IBL_L1L1menor (b

Price Quantity Price Quantity
alene SGTR allewe  emay

A 6 50 10 56
B 2 100 2 120
C 4 60 6 60
D 10 30 12 24
E 8 40 12 26
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F-6986 Sub. Code

7TBMA5C3

B.Sc. DEGREE EXAMINATION, APRIL 2022
Fifth Semester
Mathematics
OPERATIONS RESEARCH —1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Write any two features of O.R.
O.R. &1 Queim(h ibFhISMET 6T(LHS)Is.

2. Define: L.P.P.
cuenywm. L.P.P.

3. Define: surplus variable.

cuepywm : 2 Lfl wmhl.

4, Write the dual problem:

B (BHLDE HETEMS 6T(LPFI%.
Max Z=5x, +3x,
S.t.

3x; +5x, <15

5x, +2x, <10

X, Xy 20



10.

11.

What is a Transportation Problem?

CUNEGUTSSIS HETEE, CTETMTE 6TETE ?

Define : Initial basic feasible solution.

UETWM : YTDU SqlILL @anshs ey

Define : Assignment Problem.

UL : REIGE.(HE SaMTHE.

What is a balanced Assignment problem?

FOTET RFHIEEL () SETEE, GTGTDHTED GTEHE ?

What is a sequencing Problem?

cuflens WTHMIS SETEHSE, GTETHTE CTETET ?

Define : Total elapsed time and idle time.

cuengwml : Qwrsss sLpgs Crrb wHmib Ceuemewnn Crirb.

Part B (5x5=25)

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

(a) Explain Simplex method in detail.

sail uerps pevperw elfleuns efleurfl.
Or

(b) Show that the following system of linear equations
has a degenerate solution

Epasramib @b Ulg FoatuThseler SMWLLUILEGE @
fangps Sial QOESD oar Hpiels.

2%, +xy—%5=2

3x, +2x,+x4=3
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12.

13.

14.

(a)

(b)

(a)

S1

S2

S3

Explain Charnes Big M method.
gmirenev Guflw M pevperws efleuril.
Or
Prove that the dual of the dual is primal.
2O @GS Q@ (psanod aar flpes.
Solve using North West Corner Rule:
L Gwh@ e ddawt tweaTuhsHs Siss

A B C D Supply/euprsed

5 3 6 2 19
4 7 9 1 37
3 4 7 5 34

Demand/Cgeves 16 18 31 25

(b)

(a)

Or
Explain Least Cost method

B&fm CQeeeler paperw efleui.

Write the Mathematical formulation of an
Assignment Problem.

RFHEE_(HS sasdlen safls SeLIMmU 6T(PSIS.

Or
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(b)  Solve the following assignment Problem:
Epaumd FI&EL(H saTEms SiEs:

E F G H

18 26 17 11

13 28 14 26

38 19 18 15

O a w >

19 26 24 10

15. (a) Solve the following sequencing problem :
Epeupd cuflengnhmis samsams Siés:
Job Ceueme

A B C D E F
Machines M1 3 12 18 9 15 6
Qupdymser M2 9 18 24 24 3 15
Or
(b)  Solve the following sequencing problem :
Epeumbd cuflengorHms samsans Siss:
Job Ceuamev
A B C D E F G
Machines M1 3 8 7 4 9 8 17
Qupdraser M2 4 3 2 1 4 3
M3 6 7 5 11 5 6 12
Part C (3 x 10 = 30)
Answer any three questions.
16. Explain the advantages and limitations of O.R. models.

O.R. wrdlflgefler perenosdr wHMHID auFbLEmaT 6ll6md@s.

4
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17. Use dual simplex method to solve the following L.P.P.
Epaupd LLP.P.-g @ wenps wpevperwits Lwerlhisds

&G :
Max Z=2x,
Subject to
—x, +2x, —2x45 28
—X, tX,+tx3<4
2%, —x4 +4x, <10

Xy, X9, X3 20

18. Find the optimal solution to the following T.P. :
Eparamid T.P.-wler 2 55010 Sira| srems
A B C D Supplyeprsed

I 6 1 9 3 70
II 11 5 2 8 55
111 10 12 4 7 90

Demand/Cgenes 85 35 50 45

19. Find the optimum Assignment schedule:
RSHEE_(H sMTEMES 2 S50 Sie|s@E Sids :

1 2 3 4 5

8 4 2 6 1

9 5 5 4

HE O W »
© &~ w O
o

®

© o
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Find the minimum elapsed total time of 2 jobs and 5
machines using graphic method

Machines
Job 1 Sequence A B C D E
time inhrs) 6 8 4 12 4
Job 2 Sequence B C A D E
time inhrs) 10 8 6 4 12

Qe Ceuenevsar wHmid @bg Gupdrhsefle WBefm
Qwrss st Crprsms sasslheushE@ UL (PEDHEL
LweTU(HS818.

Quipdlyriser
Ceuana 1 @uflens A B C D E
Coyb (warfllsefler) 6 8 4 12 4
Cauamar 2 @flens B C A D E

Coybd (wanflgefler) 10 8 6 4 12
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F-6987 Sub. Code

7TBMAE1A

B.Sc. DEGREE EXAMINATION, APRIL 2022
Fifth Semester
Mathematics
Elective : GRAPH THEORY
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. Prove: §£2—q£A.

p

jﬂ@l@.]&:5§2—qSA.
p

2. Define: Isomorphism.

FLOEUIL|ENLOEH W UGN TWIM).
3. Define : Connectivity.
cUEPTWIM : @) emeERTLIL|GnLD.

4, Define : n-connected graph and n-line connected graph.
auerUm : n-@earhs euengl wHmid 7 -edleflibL @eenhs
QuarL.

5. Define: Eccentricity and central point.

cuepwm : enwSCHTLL LD wHmLb epowliLerarfl.



10.

11.

Define : matching and perfect matching.
cuepwm : GummSHe wHMID GlFeueilw ClLUTHSS6.
What do you mean by planar and non-planar graph?
FLOGET LHMILD FogeTHD eueny LHM B Sidleug wrg?
Give two examples of non-planar graphs.
FLOSETLOHM CUETLSEHEE Q[ T(HS5SISETL(HEeT Clam(h.
What is a directed graph? Give an example.
SlensuillL euenrL eTammmed eTemmen? 6p(h eT(HSEISSTL(H Clsm(.
What do you mean by tournament and score?
Cumiig whmib wHOCLET LHid § dleug) wmg?
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Prove that any self complementary graph has 4n

(or) 4n+1 points.

THF @ Ser Bl euamydeid 4n deog 4n+1
Hereflger @ma@LD erar Hlmie|s.

Or

(b) Prove:a+pf=p.

Blmeys: a+f=p.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

. . -1
Show that a graph G with p points and 6> p

1s connected.

p yeraflger Quomd & > p2—1 CT@TGYLD 2 GTET  6p(Th
auanry G QenanTibsg) eren Hlmies.
Or

Prove that if G is a graph in which the degree of
every vertex is at least 2 then G contains a cycle.

m aery G- eaubeurm wearuder Ligub
Gopbsgl 2 aafler G e s&Hevnll QUDOIHSELD eTerm
HlesLal.

Find the number of perfect matching in the
Complete Graph K,, .

e  eaory K, e Ogeuellw  Cummssmisaetien
CTGRT G| S HE W& &TEwTS.

Or

State and Prove Hall’s Marriage Theorem.
anmead Spwen Caposems gl Hlmes.
In any connected planar (p,q) graph (p > 3) with r

faces show that q 2% and ¢ <3p-6.

I (pSBIGET ST ¢Thg (1 QMaThg FLOSET (p,q),
(p23) aueriH@EL qz% opmd  qg<3p-6

eTend STL(b).

Or

Show that every uniquely n-colourable graph is
n—1 connected.

safgs n-euamanTdL_$55585 euamyl gelbleimeammid n—1
Qoampsg) crar Fipios.
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15.

16.

17.

(a) If G is a tree with a points with (n > 2) then show
that f(G,4)=A(A-1)"".
G eremug n yeteflsar (n>2) Qamami gm wib crafld
f(G,/I) = /1(/1 —1)"_1 eTeu 16l miey .
Or

(b) Prove that the coefficients of f(G,1) alternate in

sign.

f(G,1)-én Gamssaflan Gf <1O55058 wIHLELD oran
Beys.

Part C (3 x 10 = 30)
Answer any three questions.
Show that the maximum number of lines among all p

2
point graphs with no triangles is {%}

W&Garavmsdar  <SiHn  p  yerefl  euenpyseid  BLGLIH

2

aNeflbysaflern erarenilsama {%} TAESTL_(h.

Show that the following statements are equivalent for a
connected graphG .

(a) @G is Eulerian.

(b) Every point of G has even degree.

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

4 F-6987




18.

19.

@@ Qe ey G S auBD FmDMISET FLTIDTRTEN6
e Hlmieys.

(=) G e wenuer

(<) G e gauGeunm (penaryd @il el Ll 2 L _Wig).

(@) G enelafibysefler sanTid HHMSHETTS dadll 55553

Show that the following statements are equivalent in a
(p,q) graph G.

(a) @G is atree.
(b) Every two points of G are joined by a unique path.
(¢ G isconnectedand p=qg+1.

(d) G isacyclicand p=qg+1.

20 (p,q) awery Gé & aumid smpmiser FMETDTETEMaI 6Te

Hmieys.
(=) G @@ wrb.

() G a eapsy Qo yerallaend o salds UT@sLITED

@ easELIL(HILD.
@) G @aarbsg wombd p=qg+1.
(F) G sppHog LOML p=g+1.

Prove : #/(K,)=n if n is odd (n#1) and y'(K,)=n-1 if

n 1s even.

Bmejs : 1 enen (n;tl) ereafled ;(’(Kn)zn wHmLD 7
@ el erafléd y'(K,)=n-1.

. F-6987




20.

Prove that the edges of a connected graph G = (V,E ) can
be oriented so that the resulting digraph is strongly
connected if every edge of G is contained in at least one
cycle.

G e gaQeurm olellbybd GoDESE @@  &HOlD
MBI HHSTD, edlanerey Slenseuarumeng audenLWns
Quoansdmseom en @waps wory G=(V,E)d
cllaflbyseaner SHlensufl (pigujLd erem Hlmies.
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F-6988 Sub. Code

7TBMAE2A

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Fifth Semester
Mathematics
Elective — NUMERICAL ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1. Define transcendental equation and give an example.

g TrenEl el L_6iTL_6b FLoeTUTL enL eUenTLMISS 2 STreanrd C&sm(.

2. Show that a root of x* —x —1 =0 lies between 1 and 2.

x'—x—-1=0 crapn ST IG6T ¢ P 1-GEb 2&@0D

@ uled e erardaTL (5.

3.  Prove that A'y, =y, -3y, +3y, —¥,.
ANy, =y, -3y, +3y, -y, aar Blmes.

4, Write down the Newton’s forward interpolation formula.
Bl Lafler wpearCerms@ Qe Ftlamse @&SHrsams eT(pgis.

5. State the Simpson’s rule.

Slibgerev ellSlenwis gmmis.



10.

11.

State the trapezoidal rule.
g rrélEmie elludeners snmis.

What is method of factorization?

sTrentIL(HSSID (LPEnD GTETDITE) GTCT6?

State Gauss-Seidal method.

&Tav-FL b (PEHEW ).

Write the nth approximation formula of Picard’s method.
aasmiev wpeppulen n-eug Gsmrmu  wHlmL  STEmID
GSHTEDS TGS,

Write down the formula for Fourth-Order Runge-Kutta
method.

BIeETLD Lilg FaiCa-@L LT GSHTD 6T(pSis.
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Find the root of the equation x’-3x-5=0 by the
method of false position.
x* —3x—5=0 eremy FoATLT 46T cpSens Aanpblenay
pannudled Srers.

Or

(b) Find a real root of the equation x*-2x-5=0

correct to 4 decimal places by Newton Raphson
Method.

x*=2x-5=0 FLoeTUML Ig 607 Gl PDSMS BHTE(E) SFLD
S mssoms Bl L6 prlievet (pepmulled &reams.
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12.

13.

(a)

(b)

(a)

Using Newtons forward difference formula, find the
value of f(2) from the following table.

x 4 |5 7 10 |11 13

flx) | 48 | 100 | 294 | 900 | 1210 | 2028

Bl aler  arGamms@  Coumun®  pepmenwLs
LweTuRSS, Gemeumd @i Leueamuialmpg  f(2)ar
SIS STeTs.

x 4 15 7 10 |11 13

flx) | 48 | 100 | 294 | 900 | 1210 | 2028

Or
Using Lagrange’s formula find the function f(x)

from the following :

x 0 2 3 6

f(x) | 659 | 705 | 729 | 804

&rmerslan @GsHTn LweaTLhSS Spssamoun el mbs

f(x) srains.

x 0o 2|3/ 6
f(x) | 659 | 705 | 729 | 804

1

Evaluate J . dx
+x

using Trapezoidal rule with

9 ?
0

h=0.2.

e, h=0.2

2

dx
X

gyrilemi @ elldlenwits nwerL(HSS) Il
3 S

cransGlsmenT(h LA HS.

Or
3 F-6988




14.

15.

(b)

(a)

(b)

(a)

(b)

3
Evaluate I x'dx , using Simpson’s % rule.

-3

SbLieve % el Lg Ix“dx ETENE.

Solve the system 2x+y+z=10, 3x+2y+3z=18,
x+4y+9z=16 by wusing Gauss Elimination
method.
sraflan BEsa (pevperw LweaLRSSH 2x +y+2=10,
3x+2y+3z=18, x+4y+9z=16 eramm ewwUMUS
Esas.

Or
Solve the system 5x-2y+z=4, Tx+y-5z=8,
3x +7y+4z=10 by using Gauss-Jordon Method.

srev CemiLmen (pevmepw Lwa(hsS dx —2y+z=4,
Tx+y—-5z2=8, 3x+T7y+4z=10 cremp FwerLT(HS@®ET
Enés.

Use Taylor series method, find »(0.1) to four
decimal places from y'=x — y?*; y(O) =1.

y=x-y y(0)=1-6ﬁ]®E§J y(O.l)gg BITE@ — SFD
evgramhseiiedr GLuier Cgmiipeppenwils LiwerL(HSS s
HTEHT .
Or

Solve y'=x-y; y(O)zl by Picard’s method, find
¥(0.2).

Gssriger apeop wob y=x-y; ¥0)=1 §iss,
y(O.Z) -8 HTEHTS.
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16.

17.

18.

19.

Part C (83 x 10 = 30)
Answer any three questions.

Find the root of xsinx +cosx =0 to three decimal places
by Newton Raphson Method.

Bluyl L ar-prligen  (pepm (PO S HFD  GUSTETEISEHES,
xsinx + cosx = 0 & epeLd Srers.

Using Newtons forward interpolation formula find

»(1895) from the following :
x| 1891 | 1901 | 1911 | 1921 | 1931

y| 46 66 81 93 101

Bl aler  wparCamms@ Qe sbsmed  eumilumenL
LweTu®SS  Epssenmeubbled (HHSE! ¥(1895)-éin wHliamus

SIS .

x| 1891 | 1901 | 1911 | 1921 | 1931
y| 46 66 81 93 101

1

Evaluate _[ dx by Trapezoidal rule and Simpson’s 3
c 1+x 8
rule.
. - . .3 o1 .
grmieriLd wwomb Hbger —  wpeppsaflad I dx e
8 - 1+x

LIS STeuTs.

Find the solution, to three decimals of the system

83x+11y—4z=95
Tx+52y+13z2=104
3x+8y+29z="71

using Gauss-Seidal methods.

. F-6988




20.

83x+11y—4z=95
Tx+52y+13z2=104
3x+8y+29z="71

eremy FLETUTL_(H&EE STev L (penmenit LweTLI(hdS epemm)

sFowBseld e srems.

Solve % =1+y°, y(O) =0 take h=0.2, using Runge-
x
Kutta fourth order formula y(0.2) and (0.4).

Q=1+y2, y(0)=0 womd h=0.2 eeafler TaGs @i

dx
BrensTd alflens @SS b Liweru(Hss) y(0.2) LHMILD y(0.4)—62ﬂ

LIS STeuTs.
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F-6989 Sub. Code

7BMA6C1

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
MECHANICS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2=20)

Answer all questions.

1. State parallelogram law of forces.
cllenssaflen Qenamsy alldlenwis smms.

2. What is unlike parallel forces?

QST @enenT 6SlenFHeT T TED 6TEMET?

3. Define coefficient of friction.

o mleyd @5@6@@ euETLIM).

4, Define the Common Catenary.

FTFTIenT FhIH WSS UM,

5. Define the angle of projection.

rdQurmer Caramsens euanrwim).

6. Write down the formula for greatest distance of the
projectile from the inclined plane.

smigearsSlen Cer erdlgiser vl ujd Hls gMsHosmen
G&SETEDS T(PG15.



10.

11.

12.

Define implusive force.

2 B3 ellengeni euanTwim).

Define an oblique impact.

gmiieurer CLOTSene euenFuim).

Define an equiangular spiral.

FLoCEHTEmT & (HET GUENTWI).

Define central force.

oWl cllengeni euanTwim).

Section B (5 x5=25)

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

(a)

(b)

(a)

(b)

State and prove Triangle Law of Forces.

ellengsatien psCameant allFlepwis saml Hlemial.
Or

State and prove Lami’s Theorem.

wmbluiler Caposems crpd Hlmes.

If three coplanar forces acting on a rigid body, keep
it in equilibrium. Show that they must either be
concurrent or be all parallel.

@@ sliynsst Qunmeilen g Qewadu®Lb eperm e (m
ger cllansser guiey Hlaneuie) @ MHHSTD Aol 6
yerefluer — Ceweou@  elevssarmaCeur g
Smansgild  @Qement  ellengsetnaCGour  @QHE@GD  6Tem
Beys.

Or
Show that the tension at any point of a catenary is
T=WY.
shiflodlugdlen eths ydtatluddd @QmEGL @ (peilans
T =WY eran flem4.

9 F-6989




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Obtain the range on an inclined plane of a
projectile.
smgarsHen e er@urpaflen eiFmss sramms.
Or
Find the maximum range of an inclined plane.
QR SiG6T FTLSMESS D @QnmEh Curg Siger WBLGELIW

NFNTF FHTEHTS.

Find the velocities of two smooth spheres after a
direct impact between them.

@renr(h  eupeiplimer  CamemmigeT  eemmis6lsTemn)
Corqwrs  Corgiflmg  eafled  Corgese@Liden
Cameriisaten Slans Cousmisamens &rems.

Or

A ball of mass 8 gm moving with a velocity of 10 cm
per sec. impinges directly on another of mass 24 gm
moving of 2 ¢m per sec in the same direction. If

1 . .. .
e= 3 find the velocities after impact. Also calculate

the loss of kinetic energy.

MearmgsE 10 QeS.  FHosCeoussgear  psibs
Qaremgme@n 8 Srmbd Blevpuwjerer e Ubgy ACH
Sansuder ellemmgs@ 24 ymb  Hlepmujerer HEMMEH
upbgiLer GCriléd  Guomgdlmg. ezé <% @ Lider,

Corgsguler Seupdler FHasCougmiEmer &meuTs.
oLHmD  Quss  YPHmdld  gHuBL  @prienLiu|b
sesSE (hs.

A particles describes the orbit " =a" cosné under a
central force, find the law of force.
@@ gsar ewow elensuller S r" =a"cosnd eem
urensuiler @uikigdleammg eraild gar allens eillHenwis
HITC0TS.

Or
Derive the Pedal equation of a central orbit.
enweleng LUmengudlen LIS FLOGTLITL_GHL_ STeTs.
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16.

17.

18.

19.

20.

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

State and prove Varignon’s Theorem.
Cauflgaier Canmsang er(pd HlemLal.

Obtain the Cartesian equation of the Catenary.

sl en srieflwier FoemT( SreanTs.

Prove that the path of a projectile is parabola.

@@ erdCLmmatien LiTens LiTeuemaTuLd eTe Hlmies.

Find the loss of kinetic energy due to oblique impact of
two smooth spheres.

@rer( eupeuplitimer Carermisaier #miley Crgeme erHL(HLd
@Quiss nmadler @liGamer seanrés (Hs.

Derive the differential equation of a central orbit.

awvueiamsdar  £p QurEb Quissdar  aumsblay

FLOGTUML_6OL_& HTETS.

4 F-6989




F-6990 Sub. Code

7TBMA6C2

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
COMPLEX ANALYSIS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Evaluate: LtZ— 4 .
-2 > 2
oSGGs : LtE—2
2z -2
2. Prove that the function f(z)=Z is nowhere differentiable.

flz)=2 eremm emiy eumssQs@p criED aimsIA_S565560a@
eran Hlmieys.

3. Define Bilinear Transformation.

@ Crilwed 2 (HLTHHESEnS euanTwim).

4. Find the invariant points of the transformation
1
w= -
z—-21
w= - aranm 2 (porHmsSler, Hlanelieraflsamerd smems.

g —4l



10.

11.

Evaluate j dz where C is |z - 2| =5.

v z-3

C eremmuigy |2—2| =5 erafled J'd_23 G SIS .
cR~

State Liouville’s theorem.
SlCwmedlavellen CaHmEms 6T(LpGis.
State Laurent’s theorem.
eomren_ly 6 CHHMEMS 6T(LPGIS.
Define a double pole.
@rlenL gimeu LeTaflenws cuenruimi.
Find the residue of cotz at z=0.
cotz -&@ z =0 -6 er&sid Hrams.

State argument theorem.

afleuns CepmSms &n.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).
xyz(x + iy)
(a) Show that the function f(z)=1 x*+y' ’ 2#0 is
0, 0
not differentiable at z=0.
xyz‘(x + iy), 220
f(z)z x* +y! ety amiy  z2=0-é
0, z=0
UMSUILF555506 eTars S (Hs.
Or
(b) Find an analytic function f (z) =u+iv if
v(x, y)= x'—6x*y’ +y".
v(x, y)z x'—6x*y*+y'  erafled f(z)z u+iv  een

UGSl FmienLis SmemTs.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Show that a bilinear transformation having 0 and
o as fixed points is of the form w =az.
0 wHmib o -gg Hlene Lemetlgermiis Gameamr_ @@ Criflwied
o (HOIHOD W =0z oD 6Ugeusdle) @ MHEGD ererm
Hyeys.

Or
Prove that any bilinear transformation preserves
cross ratio.
@ Q0 Cpllud o @orppd Gnég ddssms
Cuemlmg) erar Hlimie,s.

[ Flae

b

< [If(e)at.

a

Prove that

[ Flae

< “f(t)'dt eTeu blmiey .
Or

State and prove fundamental theorem of algebra.

Qupsmiigsdlen viqlimL g CeHpsms e Himies.

Find the Laurent’s series for —— about
(z + 1)(2 + 2)
z=-2.
22— — o en OMIaTL_ Q&TLenr eT(LDSIS
1)z +2) ® G
Or
State and prove Riemann’s theorem.
fomar Ceppses ar(pdl Hmieys.
. z+1 .
Calculate the residue of at its poles.
2’ -2z
z+1 . C A . . . .
o eratp  gmmien  giHeull Leatlsatled  pe
Z p—
CTEESENSE HTEHTS.
Or
State and prove Rouche’s theorem.
Cyréélen Cappsens crpd Hlmes.
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16.

17.

18.

19.

20.

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

Derive Cauchy-Riemann equations in Cartesian form.

gradl-fomer #oeTUT(Haamer sie Hwen HFasafld Hmedl.

az+b

Prove that a bilinear transformation w = where

cz+d
ad —bc #0 maps the real w axis into itself if and only if
a, b, c,d are real.

_az+b

Cad—be£0 eé o Do
p— a c GTem @\(HLilg 2 (HLOTHDLD 2 HeTHSlen

Quuwsens, w sarsdler Quuiwgsns wrHm Csemelwmer OHMID
Curgiwrer Hlupgsear a, b, ¢, d eremuer QUG WETEETTELD
erau Hlmieys.

State and prove Cauchy’s theorem.

sradluilen Ceppsems erpdl Hlnie]s.

State and prove Taylor’s theorem.

Qruiefler Canmsans eTpd Hlmie|s.

do 2

P hat : = -1 1).

rove that ;!‘1+asir10 o ,( <a< )
T do 2

Bpeys: J.1+otsin6'_\/1—a2 l<a<y),

0
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F-6991 Sub. Code

7BMAG6C3

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
STATISTICS — I1
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1. Define probability.

BlEDSHME UM,
2. What is mathematical expectation?

SetlS GTHTLUMTESSHED GTETMTE GTeTe?
3. Define Normal Distribution.

GuieblepavLl LITeIeme) euanFwim).
4, Define Poisson Distribution.

LITUI&TET LITEUENED GUEn UM

5. Define Null Hypothesis.

Ceummi eT(HCamener auanFuIm).

6. What is Type-I and Type-II error?

cuens-1 wHmib euens-1 9enLp erermmed eremen?



10.

11.

Define Student’s ‘¢’ distribution.

wrewreurgafler ¢ Lifeuamed cuanyuwim.

State any two properties of F-test.

F-Gangenamnuier erCaanid @) yewm(h LaRTLSMmET 6T(LpS)I5.

Write any two uses of Chi-Square Test.

1" -Cenganarudien @) Fem(h LWETSmaT 6T(LGIs.

Define ANOVA.
ANOVA auenywim.

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

(a) If A, B are independent events. Prove that
P(AuB)=1-P(4)P(B).
A, B cremuenr  smrumm  Blapsflsdr  erafléd
P(A U B) =1- P(Z)P(E) aTan1d SM_()&.

Or
(b) A random variable X has the following probability
function :
ValueX: 0 1 2 3 4 5 6 7
PX): 0 K 2K 2K 3K K 2K TK*+K
(1) Find ‘K.

(ii) Evaluate P(X <6), P(X >6).

9 F-6991




12.

13.

X eremmm soeumiiL wrdluller Blaspsse] FmiL.
oy X : 01 2 3 4 5 6 7
PX): 0 K 2K 2K 3K K* 2K* 7TK'+K
crafle (1)  K-am iy srams.

(i) P(X<6), P(X>6)-n5 srais.

(a) Determine the binomial distribution for which the

mean is E(X)=4 and V(X)= g Also find it’s mode.

E(X)=4 wpmid V(X)z% Qameir FFmMILIL LITelames
&meins. GLOGYILD DSET (LPHENL_5 SHT6HTs.

Or
(b) State the properties of normal distribution.

@wievbleney LiTeualein LIGHTL|SEET 6T(LGIS.

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

@@ Csmnsranauied Cardlasiul L 1000 wrdfsefla
2.5% usrarenel. @Cx GQummer swrilEgd LHEDM
Qzrdihsreneuier GerdlssinlL 1500 wrdlflgafler 2%
(S TETEnaL. PG Qgminharene Guim(mL_ger
@reTLTeuanGedlL ST G®DHSI Tl &H(HS (LlgU{LOT?

Or
3 F-6991




(b)

14. (a)

(b)

Sample I

Sample I1

orHA 1
orHA 11

A normal population has a mean of 6.48 and S.D. of
1.5. Is a sample of 400 members mean is 6.75. Is the
difference significant.

@ueblena (ppento CgrES symaf 6.48 wHmid H.e9. 1.5
Qarewr(herergl. 400 o mileniser Glamewr wmrdfluden

gyraf 6.75. @bs Ceumum(® QumBLLO SS9 WST?

A sample of 26 bulbs gives a mean life of 990 hours
with a S.D. of 20 hours. The manufacturer claims
that the mean life of bulbs is 1000 hours. Is the
sample not upto the standard?

26 veysear Gsmam wrHfl ggmefl <l sred 990
wenflger wHmd 20 wenflsar H.el.-wyb CasTHESHDS.
o pugdwmeni Leysaien il srew 1000 wearflserrs
@m&s Ceuar®dmmi. wrHilser srsder ojaTeyss
@demeowim?

Or

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

20 16 26 27 23 22 18 24 2519 — — n=10

17 23 32 25 22 24 28 6 31 3320 27 n=12
2 Queblane @amsaiallmbg eThEsULILL @)reut(h
aumitiys  sgmser  $Cp  Qarhssuul(Hererg. 2
@QamiseErd @Gy ureumuy CQarar(heaTerearTeur T
Candlés.

20 16 26 27 23 22 18 24 25 19 - — n=10

17 23 32 25 22 24 28 6 31 33 20 27 n=12

4 F-6991




15. (a)

(b)

Test the hypothesis that o =8 given that S =10 for
a random sample of size 51.

aumiiyg gam wrdfl oere) Sl-parar S=10 erars

Qarhssliuligmider o =8 eratn er(hCamaner Candlss.

Or

Five coins are tossed 320 times. The number of
heads observed is given below. Examine whether
the coin 1s unbiased.

No.ofheads 0 1 2 3 4 5 Total
Frequency 15 45 85 95 60 20 320

obg  pravwmser 320 wpedp s LliLBhidEng.
smL_duiu’ L. soesaflear  eaararlldens G
Qarh&ssuul(Haergl. Breawrwd GppsSunnsr  erer
Candlss.

sanesatian ecramentigeans 0 1 2 3 4 5 Gwrgsbd

16l Gl 6L evor 15 45 85 95 60 20 320

Section C (83 x 10 =30)

Answer any three questions.

16. State and prove Baye’s theorem.

Cullien Ceppses erpdl Hlpie]s.

17. If X ~ B(n, P) then prove that g, = pq[ur,ur1 +di} .

dP

X~ B(n, P) erafled g, :pq{ur,ur1 +di} ereu Hlmieys.

dP
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18.

19.

20.

In a big city 325 men out of 600 men were found to be
smokers. Does this information support the conclusion
that the majority of men in this city are smokers?

@ Quflw parsslea 600-d 325 G amser Lans g LILeUTSeTTS

sl (HeTemeor. QB 556D, BT S 6o
QUBLUTETEILWITET TS L& 9liq LILieUTEHeT GTGTD
Wiyamel %5 MEHnsT?

Two horses A and B were tested according to the time (in
seconds) to run a particular track with the following
results :

Horse A 28 30 32 33 33 29 34
Horse B 29 30 30 24 27 29 -

Test whether the two horses have the same running
capacity.
@@ GHUELL uraguie @l ahdss Carererd CrrsamsL
Qurmss (Gpmgsafied) @reamB @deavrser A wHmb B-enw
Candlssser (plga &6 et (HLomm).

@Hany A 28 30 32 33 33 29 34

@Hor B 29 30 30 24 27 29 —

Qrean® GHorsepd @Cr @O Fnartlsrarmeuwr erer
Candlés.

Analyse the variance in the following Latin square.

A8 C18 B9

C9 B18 Al6

B11 A10 C20
1G6oTeu (LD QOIq 6T GUTESS S 6T LOMMILITL GL_ <Y FTU1S.

A8 C18 B9

C9 B18 Al6

B11 A10 C20
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F-6992 Sub. Code

7BMA6C4

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
OPERATIONS RESEARCH — 11
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all the questions.
1. Define : Replacement Problem.
cueTWIM : @WIBET LOTHMIS &ETs .
2. What is salvage value?
&0l6| ellenay GTETMITe 6T6MTEn?
3. Write any two reasons for carrying inventory.
FTEMS 6T(HS55IF ClFDEUSE @)(1h HTTEMBISENET 6T(LHF).
4, Define : Economic Order Quantity.
cuenrum : Sssear Cal L eTay.
5. What are transient and steady state?
wrnblene HMID ETblane erammTed 6Temmen?

6. What is Birth-Death Process?

UL -@ Ui (PepD CTETMTE GTEImE?



7. Define : Critical Path.

QUMW : HHSSILITENS.

8. Define : Optimistic Time and Pessimistic Time.

cuenmm : &1gs CrID OHMILD HbsmEWHD CHyD.

9. Define : Two Person Zero Sum Game.
euanTWml : @) BLIT LLsdedlwl gn(Hed eSlenamwim_(h.

10. Define : Saddle Point.

cuenruim : Caewrls Lyerarl.
Part B (5 x5=25)
Answer all the questions, choosing either (a) or (b).

11. (a) The purchase cost of a car is Rs. 21,500. The scrap
value and maintenance cost are as follows. When
should the car be replaced?

e smiler eumidlw ellene ep. 21,500. @igen sl ellane
womib ugrofliiy Qe Mereumworm. eriCumg sreniy
b Ceuert(Hib?
Year 1 2 3 4 5
GU(HLLD
Maintenance Cost 900 1,500 2,000 2,700 4,000
ugmofiy Qewe]
Scrap Value 16,000 15,200 13,300 12,100 10,500
sPle| ellene

9 F-6992




(b) Purchase price of a machine is Rs. 3,000 and its
running cost is given in the table. The discount rate

1s 0.10. When should the machine be replaced.
@@ Qubdrsdler curmdu edlene ep. 3,000 wHmID g6
UL E Cswe| oL eumemmuiled o eTemeumm. Sem@pll
g 0.10. eriCGurg by Qupdrsems wTHD
Couam{Ld?
Year 1 2 3 4 5 6 7
2 ()
Running Cost 500 600 800 1,000 1,300 1,600 2,000

@l L& GFway

12. (a) Explain the types of inventories.

sr&dl L6 euanssaner alleurl.

Or

(b) Find the optimum order quantity for a product for

which price breaks are as follows :

Quantity Unit Price (Rs.)
0<Q, <500 10.00
500 <@, 9.25

The monthly demand for the product is 200 units,
the cost of storage is 2% of the unit cost and the cost

of ordering is Rs. 100.
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13. (a)

(b)

14. (a)

(b)

Activity
Qawied
Time
€1

Gemoumd  elaned  @en_Ceueflgemers Cameamr e

Qumrpetlen 2 550 CalL| SjaT6] STeTs.

S|emey (1 Sl aflenaw
0<@, <500 10.00
500 <@, 9.25

SLQurmeflenr  wrsTpdly  Coemeu 200  je@GseT
eSS mLLE CFwe| ¢@f Sadlear alenauied 2% wmmibd
Caly& Cavey em. 100.
Explain the characteristics of Queueing Model.
158 mUL wrdiluler Aplidueysamer edleufl.

Or
Explain (M| M [1):(o| FIFO) Model.

(MM 1):(0| FIFO) wréflepws efeur.

Distinguish between PERT and CPM.

PERT wpmidb CPM & Coumu(hégs.

Or
Construct a PERT Network.

PERT scuevalidemamenay eulgelanLnds.

1-2 14 1.7 2-3 3-6 4-5 4-8 56 6-9 7-8 8-9
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15. (a) Find the value of the game.
ellememuim_iq 6r LoHlLIEHLIS SHTERTs.

B
AF 1}
3 4

(b) Solve using dominance property.

Or

Guememrenols LigirenLitt LTSS Srés.

12 10 6
8 6 7
2 3 4
Part C (3 x 10 =30)

Answer any three questions.

16. The cost of a machine is Rs. 6,100 and its scrap value is
Rs. 100. The maintenance costs are as follows. Find out
when the machine should be replaced.

@@ Qubdrsdler edleane ep. 6,100 LHMID yHer sle| LEHLIL
. 100. <igem  upmoilly  Csee| Wereu@mLmm.  ibBS
@Qubdrsemns eriGumg wrHm GCeuenT(HLD eTemd seur(hLllg..

Year 1 2 3 4 5 6 7 8

GU(THL_LD

Maintenance cost 100 250 400 600 900 1,200 1,600 2,000
ugmofiyg Qewey

17. Explain the various costs associated with inventory.

FradmLLLear Hermyenw LeGeun Gawe samer ailaur.
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18. Discuss the elements of Queueing System.

&15S UL Senoliber 2 miliLseaner efleurs).

19. Draw the network and determine the critical path for the

following data :

EDSTEMID HHUDEEHGE cuamLILGameed eUamIbHEl &HHESL

LITEnSEn W& STEHTs.

Activity/Qewed to

1-2
1-3
2-4
3-4
4-5

3-5

2

9

ot

o o

tm tp
5 14
12 15
14 17
5 8
6 12

17 20

20. Solve the following game graphically.

Epau(mLd eflenemwimanl euanFLIL LD ApaLd STés.

B

1 -
A 3 -3 7
25 4 -6
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F-6993 Sub. Code

7TBMAE3A

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
Elective — DISCRETE MATHEMATICS
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2=20)

Answer all questions.
1.  Define conditional statements with examples.
Blubsamend gahenm 6T(HSSISSTL(H LT eUenFULI).
2. Showthat |( |P)eP.
—|(—|P)<:> P cran flmays.

3. State associative law for composition of relations.
@enanriiLy 2 medlhamen GamiiLy elldenws er(pgs.

4, Define Lattice homomorphism.
Geremed GFuClemliLjenoeni cuen L.

5. Define minimum distance of encoding function.

@&MCwHpe srmler WB&Slm Csrenavey euenyuwim.

6. Define maximum likelihood decoding function.

BUQLI srsSwinrer GHlellodse FmienLs euaFwm.



10.

11.

12.

Define finite automaton.

Wiyen sreflundlew euenrum.

Define equivalent automata.

FLOMETLOTE STeuflimIlSemaT euenFumI.

Define one-step deviation.

Q@@ Uy 69e0&556mS euanTuim).

Define content-sensitive grammer.

Content-sensitive grammer-g auanywim).

Section B (5 x5=25)

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

(a)

(b)

(a)

(b)

Draw the parsing tree for the formula

(p—(Ta)> (0 ra)).

(o> (Ta)>(pra) aim espragpsne unid
DTSN QUEHTS.

Or
Prove that QV(P/\_IQ)V (—IP/\—IQ) 1Is a
tautology.
Qv (P /\—|Q)v (—|P /\—|Q) eTaTLIg) 6(T GILoUILbEnLD 6Ter
Hyeys.

If A, B and C be sets, R is a relation from A to B and
S 1s a relation B to C then prove that

(S-R)'=R"-S™.
A, B opmib C ereuen seaurmiger, R ererig) A-uledmhs
B-gamen 2 pey wombd S eremug B-uleSimmg C-ssmen
2 me erasfled (S : R)ﬁ1 =R"-S" aran fimeys.

Or

Prove that every chain is modular.
eaelCleumm smigledluyb alanuinrearg) erar Hlmie|s.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show that (m, m+1) parity check code can detect
one error.

(m,m+1) Qrie Comsewer GHSH @@ Gampeu
SETLHILI(LPIG LD eTed ST (.
Or

Prove that e, is a group code.
e, eTanLIgl @ GEGHIUEG eran Himia]s.

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

{ab, ba} -aneu FHMIGESTETEHLD (pigaym Sreflwibidl M-g

2 (HEUTEHGS.

Or

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

L={xe{a, b} |x| >3 oMb x-6r eperord  GHluIGH
cuadled(mHg af .
Construct a grammer for the language
L={a'b’ :i>j>0}.
L= {aibj >j> 0} carm  CQmPlsE  @Qessamid
2 (HUMEGS.

Or

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

0-gsafler n enevn eamsdr LHMD 1-sefler qHaD
TERTHEENTS CEHTERTL DHDETSHG) FIBISEETLILD 2 (THEUTSGLD
(PG QOESHETLD 2_(ThHEUTEH G

3 F-6993




16.

17.

18.

19.

20.

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

Show that R —S can be derived from the premises
P>(@-8), |RvP and@Q.

R>Sw P->(Q->S), |RvP wpgd @ =éu
wpsnCamarsai (BB eumellEsMD 6Tand ST (.

Show that the direct product of any two distributive
lattice is a distributive lattice.

Qrar@h uRS.(H eumewrsafler Corigll CUHESQLD 6

LS (B euamaewCw erars srl_(Hs.

State and prove properties of distance function & .

ST &ML & -6 LIGHTL|SENET 6T(LPS| Hlmicys.

If L is a set accepted by an NFAM then prove that there
exists a FAM which accepts L.

NFAM-<oeb  gpms@smareriu@n  sard L eafld  L-g
gomisGarerenbd em FAM o meum@id erem Hlmies.

Construct a grammer G such that L(G)={W e(a,b): W
has equal number of a’s and b’s}.

L(G)={W e (a, b): W swirar eraimanlsamsuiles a-ss6T Hmib

b-gsamer  QamawTiq(hS@LD),  ereOTM  @(F  @QESHEILD
2_(HEUTEGS.
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F-6994 Sub. Code

7BMAE3B

B.Sc. DEGREE EXAMINATION, APRIL 2022.
Sixth Semester
Mathematics
Elective — FUZZY ALGEBRA
(CBCS - 2017 onwards)
Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2=20)
Answer all questions.
1. Define Fuzzy Set.
Qgatlelldem samrEHamns elanTwim).
2. Define Strong a -cut.

cuglaimer a -Clell(h euenFwim.

3. State the axioms of Fuzzy Complement.

Qgeflafcem BlrliGullen oiq &CaTeTHmerT 6T(LG)Is.

4, Define ¢-norm.
t-QpMlgens euanrwim).
5. What is dual triple?

©)(HLD (LPLDEMLD GTEITMITED GTGITE?

6. State De-Morgan Laws for Fuzzy sets.
QgamedlenT &6mTThIg (&S TE g -LDTT&6 6ilSl&EmarT 6T(LPGIS.

7. Define Fuzzy equivalence relation.

@gatelldem FLOTET 2 menel eUanFwIm).



10.

11.

12.

Define Fuzzy compatibility relations.

Ggaflaflevem (prantlenento 2 meneu cUamFWI).

Define Fuzzy partial ordering.

GAsaflaflevem g auflensliLHSSmed uETLImI.

What is lattice?

QUENGWILD GTEITMITGL 6T GG ?

Section B (5 x5=25)

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

(a)

(b)

(a)

(b)

Explain Fuzzy variable.
Qgatlaflevem rPlenw euenFuim.
Or
Prove that a Fuzzy set A on R is convex iff

A(clx1 + (1 - ﬂ)xz ) > min[A(x1 ), A(xz)].

R-ar  Sgrewr  Ogefledver sewdb A @eleusn
Coemauwimeng)Lb Cungoreng)men Blumbsenen
A(dx, +(1—-2)x,)> min[A(x, ), A(x, )] eren Hmieys.

Prove that every Fuzzy complement has at most one
equilibrium.

galCleurm Gseafledlder Bribuyd <Fsulsbdb e
FLoblancanil Cl&meTiq.(H&ELD eTe 1blmieys.

Or
Show that for all a,bel0,1], i, (a,b)<i(a,b)
Smin(a, b) where i denotes the drastic
intersection.
SIS abe [O, 1]—@@&3, i (a,b)<i(a, b)
<min(a, b) ecas s Os. QrE i, ereILg)

aueanLowimen Geulenl & @GMlGS g,
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that C(u(a, b))=i(C(a),C(b)).
Clula, b))=i(C(a).C(b)) erar Himiays.
Or

Discuss Fuzzy numbers.
Qgaflaflevrer eramsanar elleumdlés.

State the properties of arithmetic operations on
class intervals.
auEly QL Geealulear Wgrear aarsamis Ceueuier

LIGHTL|&HEDEIT 6T (LDG)S.

Or

0.3 0.5 0.8 (0.9 0.5 0.7 0.7]
If P={ 0 07 1 |and @=(0.3 02 0 0.9
0.4 0.6 0.5 |1 0 05 0.5]

find P-Q.
0.3 05 0.8 (0.9 0.5 0.7 0.7]
P=0 07 1 | wpmbdb @=[03 0.2 0 0.9
0.4 0.6 0.5 |1 0 0.5 0.5]

erasflled P-Q sretors.

State the properties of Fuzzy partial ordering.
Qgeflelleverr  LEdH eaflesiuBssedler LT SmaT
GI'@@]GE

Or
Explain the association of two fuzzy sets.
@ Qgafleller samrmsaier Carliamu efleuflés.

Section C (83 x 10 =30)

Answer any three questions.

Let A, B e F(X). Then prove that for all o € [0, 1],

(a)

(b)

AcBe“Ac“B
AcBe“Ac B
A=B<“A=°B

A=Bo“A="B
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17.

18.

19.

20.

A, B e F(X) arans. cimansg o €0, 1]-peb
(o) AcB&“Ac“B

AcBs“"Ac B
() A=B<“A="B

A=B& “A="B aa&ar_(hs.

State and prove second characterization theorem of Fuzzy
complements.

Qgafledlvem Blylduienr @rewrLmbd SmlbGwey Csmmsans
T8 fipieys.

If u(a,b)= min(l,(a‘“ +b° )”w), w>0 then prove that
max(a, b)<u, (a, b)s u,.. (a, b).

u,(a, b)= min(l, (@ +b" )“w), w>0 erafléy
max(a, b)<u,(a, b)<u,, (a, b) arer Hmeys.

Explain Fuzzy compatibility relation with an example.
Ggaflaflever (prenflemeny 2 penel e T(HSGISSTL(HL6
aSleuflés.

Define the following :

(a) Homomorphism

(b) Strong Homomorphism

(c) Isomorphism

(d) Endomorphism

(e) Automorphism.

Y6 (HeuaTelHEnm CUEFULIMISHS :

(=) Qew@emlyew

(<)) eugyeunar QEwGemiLeno
(@) & elilew

() e QEwblemiyemo

(

2) Sei eLIL|enLD.
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