S-4857 Sub. Code

22BMA1C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
First Semester

Mathematics

DIFFERENTIAL CALCULUS AND TRIGONOMETRY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.

n
n

Prove (ax+b)" =nla”.

n

X

n
n

Pmes ;x” (ax +b)" =nla”.

Find y, if y = log X5
3x+2

2x +
3x + 2

y =log crafled y, smaus.

Define : Subnormal.

cuenywm : 2 eremGam(.



10.

If 7? = a®cos26 find ﬁ
dé

r2 =a%cos26 erafled ﬁ HTEOTS.
de

Write Polar formula for radius of curvature.
cuaneTe| rSslem CUITEQMT eUTULITL L 6T(LPGIS.
Define : Envelope.

cueTwm : S(padl.

Expand tan9é.

tan90 -aeu Mf&s.

Expand cosé in terms of series of 6.

cosf —aneu O —ar 2 milisaeted Gsrgms alliflés.
Prove : sin@ =

i0 _ pmit

Blmie|s : sing=%—"
21

Prove : cosh(x — y)=coshxcosh y —sinhxsinhy.

Blmeys cosh(x — y) = coshxcosh y —sinhxsinhy.
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Section B (5 x5=25)

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

11. (a) If y:(x+\/1+x2 )m prove that

(b)

12. (a)

(b)

<1+x2)y2+xy1—m2y20.

y=(x+\/1+x2)m Gr65ﬂei>(1+x2)y2+xy1—m2y=0.
Or

Find the maximum value of
2. 23

xy?2® — x%y?2® — xy?2® — xy?2t.
xy?z® —xPyi2® —xy®z® — xy®2t -an Bu@Quey iy

&ITEHTS.

Find the length of subtangent and subnormal at

xS

(a, a) for the curve y* = .
20 -x

3
9 X

GUENETEUEN ] y -H& (a, a) -0

- 20 —-x
o d@sTHCaMH wHMD 2 aTAFmGasT Ier Berhisamard
SITGHTS.

Or

Find the slope of the curve r =a(l —cosf) at 8= % .

r=a(l-cosf) eimeteuamys@ 6= g -6 FMUIG| STEs.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Find the envelope of (x —a)’ +y? =2a.
(x—a) +y*=2a -er S(pell HmeTs.
Or

Find the radius of curvature of the curve
x'+y'=2 at (1, 1).

(1, - euaereuany x* +y* =2-ar euemeray <7D
SITCH0TS.

Express cos86 in terms of siné.

cos 80 -awau sinf -am 2 miriysafled Geuafludips.

Or
If sing _ 5045 show that 8 =1°58".
o 5046
smé _ 5045 aailéd 8=158" ecraréssm_(Hs.
o0 5046

Prove : cosh™ x = logg(x +x? —1).
Hlmeys : cosh™ x = loge(x ++/x? —1).

Or

If coshu =secd show that u =log tan(% + gj .

coshu =sec eraflev u=log tan(% + g] eTetd SmL_(b.
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16.

17.

18.

19.

Section C (83x10=30)

Answer any three questions.

If x=tan(logy) prove that (1 + acz)yn+l +(2nx-1)y, +
n(n _1)yn—1 = 0 .

x =tan(logy) erafle

(1 + x2)yn+1 +(2nx-1)y, +n(n-1)y,, =0 ear Hneys.

Find the angle of intersection of the cardioids

r=a(l+cos@) and r =b(1—cosh).

Opgpsauemrsar  r=a(l+cosd) wopmd 7 =0b(1-cosh)

Qeul_(Hb Caramsansd SreanTs.

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

—+5 =1 erenp ﬁmmLLgﬁm SIOTEU T SHITEHTS.

sin® #cos® 6 :;—;(cos89—400869+ 4c0s46 +4c0s26 - 5).

Bmies :

sin® @cos® @ =;—;(00589—400369+ 4cos40 +4cos26 -5).

. S-4857




If tan(@+ig)=cosa+isina prove that 9=%+% and

1 T
=—logtan| —+— |.
) 2 og an[4 2)

tan(@+ig)=cosa+isina  erafle 9:%+% WHmID

o= %logtantg + %) eram 15lmics.
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S-4858 Sub. Code

22BMA1C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
First Semester
Mathematics
CLASSICAL ALGEBRA
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. If o,B,7,0 are roots of x*+ px®+qx”>+rx+s=0 find
Dot
x* + px® +qx* +rx+s=0-6n epeomser  ,f,7,0 erafled
Za?‘ HTEHTS.

2. Change the signs of roots of
x® +6x* +6x° —Tx*+2x-1=0.
x°+6xt +6x° —Tx*+2x-1=0 & eomseaidar Ghlsmar
OTOHM|S.

3. State Descarte’s rule of signs.

Ghs@EpssTar CLevsmiiger elldamu snmis.

4. Define a reciprocal equation.

SOOED FOGMUM ML UMW



10.

a+x
b+x

<1.

If0<a<b showthat%<

a+x
b+x

O<a<bd GTGUﬂGi)%< <1 ear &T_(H.

State Weierstrass inequality.

QeuuievLmiredlem FLoellemenDanUl Snm)l.
Write the expansion of (1+x)", |x|< 1.

|x|<1 erafled (1+x)" -ar edfleunssid eTipsis.

3 .5
If |x|<1 , prove that logﬁ—k—xj =2{x +%+%+..}.

3 .5
|x|<1 erafled 10g(1+x)=2{x+%+%+..} Blmie|s.

For the series,

(1 Jevan (e ()
1+1+1 1+2+2 1+3+3

prove that ¢, =n"”" term =tan™ .
n+2

tan™ ;2 +tant ;2 + tant ;2 +
1+1+1 1+2+2 1+3+3

h

aab QsTm&® ¢, =n" eug emiiy =tan_1( Z2j 6T
n

Bme|s.

State Gregory’s series.

&Qrasfufler QsTLeny gam.
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Part B (bx5=25)

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

11. (a)

(b)

12. (a)

(b)

Remove fractional co-efficients x° — ixg + gx -1=0

x® —ixz +éx -1=0 Yerar Qassmer B&@s.

Or

If a, B,y are roots of x*+ px*+qx+r=0, find the

ot + B2

value of z%ﬂQ and Z ; .
o o+

a, B,y eamuar  x°+px’+qx+r=0-61 ep@EISET

: 1 R V- A .
eTentled za2—ﬁ2 HMILD z a+§ & Sl |EmeTs

SITEHTS.

Solve x° +4x* +3x® +3x% +4x+1=0.
&iss x° +4x* +3x° +3x" +4x+1=0.
Or
Increase the roots by 7 3x* + 7x® —15x* +x - 2=0.

EDOEISET 7 D ol B 3x' +7x’ —15x> +x-2=0.

3 S-4858




13. (a)
(b)

14. (a)
(b)

15. (a)

State and prove Cauchy’s inequality.

srafluler swaflarewenw gl Hlmes.

Prove : (n+1)" >2" n!.

Aoeys (n+1)' >2" n!.

1 1
) +—+—+
e’ -1 3! 5!
Prove : 5 = 1 i
e+l T2y
21 4!
1 1
) +—+—+
e’ —1 3! 5!
Hneys — = 1
e+ 1+—+—+
2! 4!
Or
2
Find the co-efficient of x"in w .
e
1+2x-3x%  , . ,
—— & x"- & Qe srems.
e

Correct to six decimals find ;1/4.
(9998)

-6t UL SHTeTs.

. . . 1
6 BEFEIGHEHSSE, F0Fuig) W

Or

4 S-4858




16.

17.

18.

19.

(b) Prove

sin +sin3a +sinba +...+n term

tan no = .
cos o+ cos3x +cosba +...+n term
Poieys
sin + sin 3¢ + sin b + ...+ 2MIUL|&ET
tan no =

COS & +COS3 +COSBA +...+ n o miysar

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

Solve the equation x® + px® +¢qx +r =0, if its roots are in
arithmetic progression.

2+ px?+qx+r=0-6r P MEISET L (HFerramuded
G mBSTED FoGTUTL ML SiTés.

Correct to 3 decimal places find the positive root of
x® —2x% —3x —4 =0 by Newton’s method.

3 HLESEREE FlhFig x*-2x?-8x-4=0 & Vs
epsams Hlu,l L afler wpepmulleh smemrs.

Prove that the arithmetic mean is greater than the
geometric mean.

gl (h&sgmafl oerg QUBpEE grreflaw Nl Hswrang
orer Hlmieys.

Prove—2 3 —4——5+ ...... 1+e
! 2! 3! 4! e
S R

Hlme 2 __ 3, 4__5,

5 S-4858




20.

cosfd cos26 cos36+

Sum the series upto « 1+ 5 5
cosf cos“@ cos’6

1+cos¢9+00529+cos39+m Qsmiey o amsue

cos® cos’@ cos’o
FLl (hHa.
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S-4859 Sub. Code

22BMAA1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Mathematics
Allied - ANCILLARY MATHEMATICS -1

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Define singular matrix.

cu(peeTer janfl euanwImI.
State Cayley-Hamilton’s theorem.
Qauwied anmslever Cahmsdler snbmi.
Find the general solution of y=xp+ &% .
y=xp+ O/ —ar Qurg Sreveus STaTs.

D
Solve : (D2 + 4)y =0.

0.

S (D> +4)y
Find y, if y=sin(ax +b).
y =sin(ax +b) erefed y, - sreTs.

Write down the Leibnitz formula for nth derivative.

nt auemssspeier el v G&GSHTsams eT(PGIs.



10.

11.

Evaluate I x*logx .
jxg logx wHUGDS.

Write any two properties of definite integrals.
aumrunss Csrasuilger ogCsaidb @@ U semar
T(PGIS.

Expansion of tann@ in powers of tané ?

tand Qe oflarrhsaid tannd @er ellfleurssd smems.

. 3 . . .
sinf =6 - 94' +... write two more terms in this

expansion.

sinf=0-04+.. @b ofamsssde oComn G
eldlgemar 6r(pgis.

Part B (5 x5=25)

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

3 2
(a) Find the characteristic vectors of the matrix [2 3} .

3 2
{2 3} ereirn ewfluferr fpriGuey Hevswer srews.

Or
(b) Verify Cayley Hamilton’s theorem for the matrix

i

1 2
L 1} ererm  ewileow  Cswiedl  apmdled e

Caepmsding afl Limrss.

9 S-4859




12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Solve (y - px)(p—1)=
siss (y—px)(p-1)=

Solve (D2 —D—Z)y =e® +e".
Sirde (D2 —D—Z)y:e?‘JC +e".

Find the ntt differential co-efficient of sin®x .
sin’x e nth euaswS ) Csae sTaTs.
Or

Find the radius of curvature of the curve y* =x*+8
at the point (-2, 0).

Y =x*+8 eemm eumerefler etel (-2,0) &
cUAGETEUETUIET TSNS HTEHTS.

Evaluate J.xz tan'x dx .

HCAHs J-xQ tan™" x dx .

Or

Evaluate J.x3 cos2x dx by using Beynoulli’s

formula.
QuirGearmier @&gdrsens vwearu(Osd WwHIGGHS
J.x?’cost dx .

Expound sin®@ in series of cosines of multiples of
6.

sin®@—-ar aiflans Qarevser QUmSsHLOE 6 —6
elfleyu(EIs.

Or

Expound tan46.
tan46 fleyu@®sais.

3 S-4859




16.

17.

18.

19.

20.

Answer any three questions.

(3 x 10 = 30)

Find the eigen values and eigen vectors of the matrix

2 -1 1
A=|-1 2 -1| and verify that it is satisfied by A and
|1 -1 2
also find A™".
(2 -1 1]
A=|-1 2 -1| e efller mger WSl wHHID
1 -1 2

oser  SHenswer sraws. CoQib  gamar A anfluyer

sflunigg) A7 e DI STETs.

2

Solve %— Z—y+2y=xegx +sin2x .
x x
2

LTS %—Sj—y+2y:xe3x +sin2x .
x x

Find the ntt differential co-efficient of cos®@sin’ 6.
cos’ @sin’ @ —en n'h euansWSL () CsWeres srams.

%
Prove that J‘log sinx dx = ”2log(%).
0

7%
Ilogsinx dx = ”210g(%) orar Hlmieys.
0

Expand cos®@ and cos® @ in series of cosines of multiples
of 6.

cos’ @ womib cos’d e euflens GQsmevser wLkETE 6 —d

efleyu(EIs.
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S—-4860 Sub. Code

22BMAA5

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Mathematics
Allied : STATISTICS -1
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. Find the mean for first n» natural number.

Wsd n @Quie eravrseflen symafl smers.

2. Define Geometric mean.

Qums@ srmafl euenrwim.
3.  Define . and u,.
My DHDID U, — & Q@I

4. Write Bowley’s Co-efficient of Skewness.
Queratlufler Cam L C&pane eT(Hs).

5. Define Karl Pearson’s Co-efficient of Correlation.

sriowrgaien ol (Hne| CEpamel cuamFum.

6. Write the two regression lines.

@ YerarenL_a| Camhisamerud 6r(ps.

7. State Lagrange’s interpolation formula.

&yreraler @QenLsasatllL &SI Fnm.



8. What is an attribute? Give an example.

LIGRTL| 6TGTMTE) eTaiian ? eT(HSGHISETL () Qe S(Hs.
9. Write the family budget index number.
GObU L QL GO eraTamenT 6T(PF.
10. Write the formula for Semi average method trend.
<y symafl wpevpuiled CuNsE sTamid GSHTD eT(PHS)
Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).

11. (a) Find standard deviation.
x 10 9 8 7 6 5 4 3

f 1 5 11 15 12 7 3 3

[« B V]
[ —

S L Mlwssd srams.
x 10 9 8 7 6 5 4 3
f 1 5 11 15 12 7 3 3

[e> T \V]
—

Or
(b) Find @, and Q5 .
x 1 2 3 4 5 6
f 5 9 18 12 9 7
Q, wHMD Q3 SrETS.
x 1 2 3 4 5 6
f 5 9 18 12 9 7

12. (a) Prove

ty + 11, +7Cy g g1 +7Co phy_y (1)) (1)

9 S-4860




Hmieys :
Hy + 1, +1Cy phyy 11 +7Co gty (1) 4.+ (217)

Or

(b) Fit a straight line.
x 0 1 2 3 4

f 21 35 54 7.3 82
CrirsCar® Qummsg)s.

x 0 1 2 3 4
f 21 35 54 7.3 82

(a) Find rank correlation.
P 35 56 50 65 44 38 44 50 15 26

Q 50 35 70 25 35 58 75 60 55 35
&7 RL(HDe| STes.

P 35 56 50 65 44 38 44 50 15 26
Q 50 35 70 25 35 58 75 60 55 35

Or

(b) Derive the angle between two regression lines.

@m Yerareney CarhaeEnsE Qe ulorar Gsmenrid

SITEO0TS.

() If (A)=30, (B)=25, (@) = 30, (aff)= 20, find
(AB),(Af) and (af)
(A)=30, (B)=25, (&) = 30, (af)=20 erafled
(AB),(AB) wpmbd (of) snawrs

Or

3 S-4860




(b) If x=3, find f(x).
x 0 1 2
fx) 2 3 12 147

x=3 erafled f(x) smeTs.

x 0 1 2
fy 2 3 12 147

15. (a) Find the index number.

5

5

Commodity p,

80
60
345
35
25

D

85
55
50
40

b
85
55
50
40
20

40
25
5
20

A
B
C
D
E
SO Qe Srams.
Quim(mer Po
A 80
B 60
C 345
D 35
E 25

20

10

Or

40
25

20
10

(b) Explain the various components of time series.

sresgrLfer LoGeun smmisemer 696Td@s.

S-4860




Part C (3 x 10 =30)
Answer any three questions.
Find which player is consistent?
Score
Player A 40 25 19 80 38 8 67 121 66 76
Player B 28 70 31 0 14 111 66 31 25 4

THS L L SSMIT GQ)nFe enL 6T 6T SHIeird ?

Y:SIMTAINT=

< Lssmpr A 40 25 19 80 38 8 67 121 66 76

rreésmpr B 28 70 31 0 14 111 66 31 25 4

Find Karl Pearson’s co-efficient of skewness.
x 10 11 12 13 14 15

f 2 4 10 8 5 1
sried Wwirsafler Cam L &0swp srems.
x 10 11 12 13 14 15
f 2 4 10 8 5 1

Find the regression lines.
x 26 29 31 33 35 34 38 39 41 45

y 22 26 27 31 28 19 29 36 35 46
Kerrerenl_ 6| CamH&Er &means.

x 26 29 31 33 35 34 38 39 41 45
y 22 26 27 31 28 19 29 36 35 46

. S-4860




19.

20.

2y
1+y2'

With usual notations, prove that @ =

2y
1+y2

aupssorer GHuipsefleruy € = ere Hlmies.

Fit a straight line trend and estimate expenditure for the
year 1997.

Year 1970 1971 1972 1973 1974 1975 1976
Expenditure 1.5 1.8 2 23 24 2.6 3

Cung@ CrrGarh Qummssis wHmID 1997 amger GFmay
eTeueeTe| eTar SHLIEHS.

<&@r® 1970 1971 1972 1973 1974 1975 1976
Qsewe; 1.5 1.8 2 23 24 2.6 3

5 S-4860




S-4861 Sub. Code

22BMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Second Semester
Mathematics
ANALYTICAL GEOMETRY AND VECTOR CALCULUS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Find the direction cosines of the line
2x+1 4y-3 2z-3
3 1 0

2x+1 _4y-3 2z-3
3 1 0
QasTenseTsamar cuaFLInI.

Gr6uTM Cami_iq e Sengs

2. Define skew lines.

gmlieyd CamHEamer cuanwm.

3. Find the equation of the sphere which has the line joining
the points (2,7,5) and (8,-5,1) as diameter.

(2,75) womid (8,-51) erenm LeTaflsamer @ eneanTd @D
Camligenar Camarr Camergdlem FLETUT(H SMeHTs.



10.

Find the centre and radius of the sphere

2x% +2y% + 222 - 2x + 2y —42-5=0.

2x% +2y" +22° - 2x +2y-42-5=0  eerp  Comersder

ST LHDID BDUSHMET STas.

Define a cone.

FalDL| euenyuimi.

Write the general equation of a right circular cylinder.

Criteul_ L 2 meneruflenr CLITEIE FOETUTL L 6T(LHFIS.
If ¢(x,y,z) = xy* + y2z° then find grade ¢ .

#(x,y,2) = xy° + y2° erafled grade ¢ -em LAY HTETS.

If }?=(ax+3y+4z)§+(x—3y+32)}+(3x+2y—2)l€ 1s

solenoidal, find the constant ‘a’.

f:(ax +3y+4z)z7+(x —3y+3z)]+(3x+2y—z)/€ GTGHTLIZ
urdeupmgl erafled IPlel ‘a’-gy srers.

Evaluate If.d? where f= (x* +yz)zT + (x* —yZ)]T and c is
the curve y=x? joining (0,0) and (1,1).
[f.dFi -an wgoy srams. @do f=("+y)i +@*-y")j

wpmid ¢ ererug (0,00 wombd  (11)-8 Qeard@d
QUEETGUIT(&LD.

State Green’s theorem.

flffeev Copmsans Fnml.

9 S-4861




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

11. (a) Find the equation of the plane which contains the
x-1_ y-2 z-3

two parallel lines and
1 2 3
x—-3 y+2 z+4
1 2 3
x—-1 y-2 2z-3 . x—3 y+2 z+4
1 2 3 1 2 3

Fu Qm QearCarhismer o 6oL i Fersdlem
FLOGTUITL GO SHITEHTs.

Or

x-3 y-2 z-1

(b) Prove that the lines and

-5 3
x—1 z—6 . .
R y+2= are coplanar. Find the point of
intersection.
x-3_y-2_ z-1 oM x-1_ +2_2—6
2 -5 3 e —1 7 2

cearenld CamH&eT @ Fe1sHled Db erear Hmie|s
LHOID et el yetafleow smems.

12. (a) Find the equation of the sphere parsing through the
points (1,1,-2),(-1,1,2) and having the centre of the

sphereontheline x+y—2z-1=0=2x-y+z-2.
(11,-2),(-11,2) erarp yereflger euluins GFoeugib
x+y—-2-1=0=2x-y+2z-2 earn Csriger 1Bz

obwusmns OararLgiorear Camardslen  FemmenL
SITEHTS;.

Or

3 S-4861




13.

14.

(b)

(a)

(b)

(a)

(b)

Obtain the equation of the sphere having the circle
s=x*+y*+2*-3x+4y—-22-5=0;
7 =5x-2y+4z+7=0 as a great circle.

eIl LD s=x*+y*+2"-3x+4y-22-5=0;
T=5x-2y+4z+7=0 -g Qum el LoTss Ceremm_
Camerslen FOGTUTL L STETS.

Show that the equation of a right circular cone
whose vertex is ‘0’, axis oz and semi-vertical angle

ais x> +y*=z"tan’«.
poar ‘0’ Fs 0z LHND ey 2 FHGCHTETD
o-del 2l g CohieulLé gmblber gwerum(y

x*+y? =z2"tan’ a erew HTL_([s.

Or

Find the equation of a right circular cylinder of
-1 y-2 z-3

radius 2 with axis ad =
-3 6

2- LOT&HELD x—l_y—2_2—3 GTGOTGH)| LD
B 2T @|LD, 5 _3 6 el
CamlenL Fsmaseb Osmar. Gpreul L 2 (manerudler

FLOGTUT(H ST,

Prove that: i(uxv) = ux@+@xv
dt dt dt

Hlmieys: i(uxv) :ux@+@xv
dt dt dt

Or

Prove: V2f(r)=f"(r) + [%jf'(r) .

Amiays: V() = () + [%jf’(r)

4 S-4861




15.

16.

17.

(a) Evaluate J- f .dr where }7 =(x% + y?‘)L? —ny}' and the

curve ¢ is the rectangle in the xy plane bounded by
y=0, y=b x=0,x=qa.

Ifdfﬂg pH9ps, @Ho [ =%+ y))i —2uxy)

LHOID ¢ ererug  xy gersde y=0, y=b
x=0,x=a <Ydu earbysmer GaTaRT GFcieusd
NGNS

Or

(b) Using Green’s theorem evaluate
.[ (xy —x*)dx +x%ydy along the closed curve c
c

formed by y=0, x=1 and y=x.

y=0, x=1 LHYD y=% QouUDOTH HDESLILILL G|
c eafld epgu  eumerey Siferev  Copmsens
vweruhisS I(xy—x2)dx+x2ydy -& wHLEHS.

Part C (3 x 10 = 30)

Answer any three questions.
Find the shortest distance and the equation of the line of
shortest distance between the straight lines
x+3 y-6_ =z x+2 'y z-T

==——=—and =

-4 6 2 -4 1 1
x+3 _y-6_=z Db x+2 _y_z-T7 e
4 6 2 ™ —4 1 1 g

CrisCarhasErs@ @eLtiul L SFEn SMmsomsub Siger
FLOGTLIMTLGOL WD &TEH0Ts.

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

(3,-1,-1) erertp Yemafluller x—2y—-22-T=0 ererin HeTSMS
Qarewrmbd (1,1,-3) eemm yerafuder eudluing Caeyommib
o arer e CamarsSlenm FETLIT(H HTaTs.
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18.

19.

20.

Find the condition for the equation
F(x,v,2) = ax® + by* + cz* + 2fyz + 2gzx + 2hxy + 2ux + 2vy

+2wz+d=0
to represent a cone.

F(x,y,2) = ax® +by* + cz* + 2fyz + 2gzx + 2hxy + 2ux + 2vy

+2wz+d=0
eTetn FOGTUT(H @ bl @GHlliughHarear Hlubsemearen
STEHTS.

Find the equation of the tangent plane and normal line to
the surface xyz =4 at the point (1,2,2).

(1,2,2) eremp yemafludley xyz =4 erem HerSHH@E QFTHSETD
wHmb QerGsrh Y dwueudHan HreTs.

Verify stoke’s theorem for }7 =(2x — y)L7 - yzzf - yzzlg
where s 1is the upper half surface of the sphere
x>+ y*+2z%=1 and c¢ is its boundary.

f =(2x — y)f - yzzf - yzzlg WHmID s GTeTLIG)
i+ yr 42t =1 cramanid Camergdler Ge eny Cumhurliyy
LHMID ¢ eTemlg g en aurbl erafled evCLrEen CoHmSMmS
FRlumTés.
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S-4862

Sub. Code

22BMA2C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024

Second Semester
Mathematics
INTEGRAL CALCULUS
(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A

Answer all the questions.

b a
1. Prove : .[f(x)dx=—_|.f(x)dx.
a b

b a
@g@w;jfuodx=—jfmodx.
a b

2. Define odd function.
RHEDHE FTTEL GUEDTWIM).
3. Write Bernoulli’s formula.

Qui@eraradlufler GESHTEms 6T(LpS)s.

4. Write the reduction formula for J.sin" xdx.

jsin”xdx -6 &(h&& UMULILITLGDL GT(LPS)IS.

(10 x 2 = 20)




10.

Define : Jacobian for 2 variables.

cuengum : 2 wrhlsefler CeyCamwier.

Evaluate :

O Ly, O

4
IxyZ dydx.
0

AU : jljx-xy2 dydx .
00

Define : triple integral.
cueTuml : (PSEsTensudlc

Evaluate ji?xy dydxdz .

000

123

NI I“-xydydxdz.

000
Define : Beta function.
cuenqwim : 5T Fmiy.

Prove: T(1)=1.

Blmiejs : T'(1)=1.

S-4862




Part B (5x5=25)

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

l2 .
11. VS k.

Evaluate :
(®) vasate E[\/sinx+\/cosx

72 A/Sinx
dx .

14 :
eALAps !Jsinx+\/cosx

Or
T xsinxdx

(b) Evaluate : .[ —
0 1+cos“x

009Gs szinxdx

" 14cos?x

0

12. (a) Evaluate: Ie‘”‘.xs dx.
LHUABS : Ie“x.x3 dx .

Or

(b) Derive the reduction formula for j tan” x dx .

Itan"xdx -6 F(H&SS UTUILILITL LG S(Hell.
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13.

14.

(a)

(b)

(a)

(b)

1 Jg=2%)
d(u,v)

JJ' =1.

3 y)
d(u,v)

Hmeys.

IR

then prove that
d(x, y)

ORCACTL) R P

JJ' =1 erem
d(x, y)

Evaluate : _?fej.g dydx .
01

LEHIGNHS :

11
Evaluate : I I
00

LHUEHS : j.j[
00

loga x x+y

Or

Evaluate : I j je“y” dzdydx .

0

loga x x+y

LHUIAGS : jjje“y”dzdydx :
000
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=

15. (a) Evaluate: Ixﬁ e 3 dx .

0

oo

LB : Ix6 e dx.

0

Or
2 1 ,(m+1 n+l
(b) Prove: Isinmxcos”xdx=—ﬂ( ,—J
° 2 2 2
2 1 (m+1 n+l
: sin™ x cos” x dx=— T |-
Blyeys ! 2ﬂ( 2 7 2 ]
Part C (3 x 10 = 30)

Answer any three questions.

/2

16. Evaluate : Ilog(1+tan9)d9.
0

ml2
oGBS : jlog(1+tan6?) deé.
0

17. Derive the reduction formula for J-sin’” xcos" xdx .

jsinm xcos” x dx -6 &(HES uTULILTL L& S(Hell.

o

18. Evaluate: J-e_xzdx .
0

o

EERCERN

0

. S-4862




19.

20.

Evaluate : jjfxyzdx dydz where D is the positive octant
D

wdubdphs ”J.xyzdxdydz @dleo D ererug
D

2 .2 2

x z o
—2+y—2+—2:1 Hlens eremsmed LiGS.
a” b ¢

Prove : f(m,n) =%.
- _I'(m) T'(n)
Blmeys : f(m,n) _—F(m+n) .
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S-4863 Sub. Code

22BMAA2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024.
Mathematics
Allied - ANCILLARY MATHEMATICS - 11
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define gradient.
Fmile| eI cuenFwIm).

2. Define irrotational.

SLHESWHDEneImWL eUE T

3. Find the complementary function of (D2 +2D + 5)y =0.
(D2 +2D+ 5)y =0 ajenL W GlenaFaTienLl &Teis.

4. Solve (D2 +2D+ 1)y =0.
(D2 +2D +1)y =0 e Sréseyb.

5. Define periodic functions.

M6 (LPEDFFTITL eUenFuml.

6. Define even function.

@rlenL LiLenL &L euenyuiml.



10.

11.

12.

Define interpolation.

QL FLFmasmed U TLImI.

Write the formula for Newton’s backward interpolation
formula.

Bl L afler  GenGarmsHlu Qe sQsmad  GSHTSMS
T(PGIS.

Define Karl Pearson’s coefficient of correlation.

sre Quuirgafler el Hne|s6awp cuamyum.

Write the formula for rank correlation.
87 @Lhaildr G5515ms eT(HgIs.
Part B (5bx5=25)

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

(a) Find the directional derivative of ¢ =x%yz +4xz* at

(1, 1, 1) in the direction of i+ ] -k.

(1, 1, 1) earp yeralled i +j -k eranmp SHevsufed

p=x"yz +4x2° -en Hews ussQEWMe ETaTS.

Or

(b) Find the divergence and curl of the vector point
function xyzzT + 2x2y,21T - 3y2215 .

xy2§+2x2yzf—3yzzlg -eraorm GeusLmi Letefl smmdns,
cllfged OHMID &F(HEHSMED &HTEHTs.

(a) Solve (D2 +7D + 12)y =e? +6.
(D2 + 7D +12)y = € + 6 oows Sirssayd.

Or

9 S-4863




(b) Solve x?y” +3xy -5y =cos(log x).

x%y” +3xy — 5y = cos(log x) apws Sirdasayid.

13. (a) Find the Fourier series for f(x)z{_

Hence deduce that 1—l+l—l+...=£.
3 5 7 4

-k, - 0
f(x):{ . O”<<xx<<7£ &@ Cumfluim Qsr_eny smems.

Cogld 1—%+%—%+...:% oTan 2 1SS

Or

(b) Expand f (x) =cosx,0<x<m in a Fourier sine
series.
O<x<ma flx)=cosx -aw e Gumlwur esadr

Qargrs alfleuns@s.

14. (a) Find the values of y at x =21 and x =28 from the

following data.
X: 20 23 26 29
y: 0.3420 0.3907 0.4384 0.4848

Qar@ssiul(hearer sreysE x=21 womb x =28
-&@ Y -er Sl STems.

x: 20 23 26 29
y: 03420 0.3907 0.4384 0.4848

Or
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(b) Apply Gauss’s forward central formula and f (3.75)
from the following table.

x: 2.5 3.0 3.5 4.0 4.5 5.0
f(x): 24.145 22.043 20.225 18.644 17.262 16.0467

Qar@ssiiul_(hearer grelng sreduller erGarmss,
oL G&SHTEms LwaLBsd [(3.75) -ar wiui

&HITG0T .

x: 2.5 3.0 3.5 4.0 4.5 5.0

f(x): 24.145 22.043 20.225 18.644 17.262 16.0467

15. (a) Find the coefficient of correlation for the following
data.

x: 160 161 162 163 164

y: 50 53 54 56 57
Qar@&sslul L 76 &EE @l -(hne Cs(pamel sreas.

x: 160 161 162 163 164

y: H0 b53 bH4 56 57

Or

(b) Show that the arithmetic mean of the regression
coefficient is greater than or equal to the correlation
coefficient.

WerarenL_a| Qs peller Fal_(hayme L (Hmey
Qaueih@  swwreCer  Sdeog  ASlswreaGeur
@BEGD erar Hmieys.
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16.

17.

18.

19.

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

Find the wvalue of ‘@’ so that curl of the vector

F = (axy - 23)1T +(a- Z)xzf +(1- a)xzzlg 1s zero.

F = (axy - 23)5 +(a- 2)x2;' +(1- a)xz% -aor &(meflem S
Lspedluid erafled ‘a’-eim i srams.
Solve (D2 +2D+ 1)y =e " +3.
(D2 +2D+ 1)y =e " +3-aw Sisseyb.
Find a cosine series for the function

x In 0<x«< z

2
T—x1n z <x<7x
2
x 1n 0<x< z

flx)= x 2 &@ Oarenger CsTLeny SreaTs.
7 —x1n By <x<7w

Using Lagrange’s formula of interpolation, find y(lO)
from the following table.

x: 5 6 9 11
y: 12 13 14 16

Qegrmedluflenr  @eLQamad  &sSrsans  LwaTLBHSS
y(10) -ar &I srems.

x: 5 6 9 11
y: 12 13 14 16
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20. Find the correlation coefficient between x and y.
x: 51 63 63 49 50 60 65 63 46 50
y: 49 72 75 50 48 60 70 48 60 56
x wOHHID y @l U Hne CEpenel STaTs.
x: 51 63 63 49 50 60 65 63 46 50
y: 49 72 75 50 48 60 70 48 60 56
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S-4864 Sub. Code

22BMAAG6

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Mathematics
Allied - STATISTICS - 11

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Define conditional probability.
Blubsamer Hlspsse euanLIm.
State Baye’s theorem.
Cuuiuler CadmLd sam.

Define Gamma distribution.

STOM LTeUM6D eUenJulm.

State the recurrence relation of Poisson distribution.

Umigmes LiFeuedlen Weteu(m FmienLl gl

Define a sample error.

wrgfl Yepperw cuepFwm.

Define Ho and Ha.
Ho wpmid Hi euenyuim.

What is small sample?

Sdlw wrdf eremmmed eremme ?



10.

11.

12.

If o is not known and »n is small write the confidence
limits.
o Qsflurg wpmb n fflwug eaild pLYGMms cToreEMET
(DS

What is Analysis of variance?
DTMILITC g 65T <16 GTETMITED GTEHTEHT ?
Write the y? statistic for test for goodness fit.

Qurmsssdar  Qsbewsster Gsrsmander y° ierey
TSI

Part B (5 x 5 = 25)

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

@ If P(A):%, P(B):% and P(AUB):% find
P(A/B) and P(B/A)
P(A)z%, P(B)z% wpmd P(AUB)=— eafled
P(A/B) wpgio P(B/A) sneins

(b) For any two events A and B prove the following.

gCasaid @ Hlapeser A wpmid B &@ WYereumeuans
Hoeys.

(a) Find the mean deviation about mean for Normal
distribution.

@Queé ureider grrefleanw QUIMSEH S Lelowssd
SIS,

Or
() Find g, i3, u5 for Binomial distribution.

FRABICIL UTeUeNGT L), iy, My STEws.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Write the procedure for testing a hypothesis.

(T &(hgl Camenar Cangenan QFlicugHESHTET
Qewigpenmenit 6T(Ps)s.

Or

A coin is tossed 144 times and got 80 heads. Is the
coin unbiased.

@@ Brerwb 144 @pep sa@rlul(® 80 sameser
QupuilLgl. prasrwid ppEHUDHST?

Explain the test of significance based on F test.

F Gergenar siqtiue wleorer Qummss Cersanaraniw
cllené&s.

Or

For the sample 15, 17, 10, 18, 16, 9, 7, 11, 13, 14
taken from normally distributed population, find
95% confidence limits for the mean.

@Qud ureud @asHdlphg rhssliul L wrdfl 15,
17, 10, 18, 16, 9, 7, 11, 13, 14 &g gyreflssmar 95%

BOLYGEENS CTOMOSET &TEHTs.
Explain y* test for population variance.
@ar wrpum gar ¥ Gersemaranul efarss.

Or

k

Prove y° = z&— n.
i-0 i

13

Bpais 2° =Y %-n.

i=0 “i
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Part C (3x10=30)

Answer any three questions.

16. State and prove Boole’s inequality.
yedler sweaflerenoenw samdl Hlmes.

17. Find the moment generating function about the origin of
the Normal distribution.
@Que ureder @mbow  Qurmss  Hopuy  Hper

2 (HOUME@GHID FMITL| &TEHTs.

18. In a sample of 900 days of a town, 100 days are rainy.
Find the limits for rainy days, for the town.
@@ paifar 900 prisafler 100 B g6 Wwanp BIL&GET. Haifler

DEOLD BT &H(@h&SHTE GTEDENED &ITEHTS.

19. Two random samples from two normal populations are
given below. Test whether two populations have same
variance.

Samplel: 63 65 68 69 71 72 - — — —
Sample II: 63 62 65 66 69 69 70 71 72 73
Qm Quauredseaiear @@ sweurwitiy  wrdflgar SCip

o grerer. @@ @amsEns@h @Cr wrmur@ 2 6TeTST 66
Cangenar Glewis.

ordfl I 63 656 68 69 71 72 - - - -
wrdf II: 63 62 65 66 69 69 70 71 72 73

20. Fit a Poisson distribution and test the goodness of fit.
x: O 1 2 3 4 Total
f: 109 65 22 3 1 200

urdsmer  ureud®  Qummss, Qumpsssder Csbepenw
Candlésaib.

x: 0 1 2 3 4 &(hHse
f: 109 65 22 3 1 200
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S-4865

Sub. Code

22BMA3C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024

Third Semester

Mathematics

DIFFERENTIAL EQUATIONS

(CBCS - 2022 onwards)

Time : 3 Hours

1. Solve:
S :
2. Solve:
s :
3. Solve:
s
4. Solve:
s :

Maximum : 75 Marks

Section A (10 x 2=20)

Answer all questions.

y2(e* +2xy)dx —x*dy =0.

y2(e* +2xy)dx —x*dy =0.

x% + y*(xdx + ydy) = a*(xdy — ydx).

x% + y3(xdx + ydy) = a*(xdy — ydx).

(D*+1)y+x=0.

(D*+1)y+x=0.

dx

g2 2

dx

e

_dy _

xy

dz

Xz

xy

Xz



10.

11.

Define variation of parameters.

36Ty (h&&aflen wmmLM_ el eue L.

Solve: zdz + (x —a)dx = (h* — 2°(x —a)Z}%dy,
&irés : zdz +(x —a)dx = (h® —zQ(x—a)Q}%dy.
Solve: yzdx +zxdy+xydz=0.
&nés : yzdx+zxdy+xydz=0.

Define total differential equation.

Qrss eumss C&LS FETUTL L eUanTWm).
Eliminate ¢ and b from z=ax+by+a.
z=ax+by+a Ampg a wombd b &g Bés,.
Eliminate ¢ and b from 2z =(ax +y)>+b.
2z=(ax+y)* +b Ampy a wHmbd b B Bas
Section B (5 x5=25)
Answer all questions, choosing either (a) or (b).
(@) Solve: y(xy+2x2y*)dx +x(xy—x2y?)dy=0.
e y(xy+2x%y?)dx + x (xy —x2y*)dy=0.
Or
() Solve: xyp® + p(3x% —2y*)—6xy =0.

e xyp® + p(3x% —2y?) —6xy =0.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

o d’y dy 1

Solve: x +3x—+y= .
dx?® dx J (1-x)?
e xzd—2y+3x&+y: 1 .
dx* dx (1-x)?
Or
2
Solve: d—f+2£—x+sint20.
dt dt
2
Siéa : d—§+2ﬂ—x+sint:0.
dt dt
2
Solve: xgal—g—(ac2 +2x)ﬂ+(x +2)y =x%e".
dx dx
2
Siée 952%—@2 +2x)%+(x+2)y:x3ex )
Or
Solve: y, —4xy, +(4x* - 3)y = et .
&iga : y, —4xy, +(4x” —3)y = e*
2
Solve: x? sz +x%+ y=sin(logx).
2
Siéa : x2%+x3—z+y=sin(logx).
Or
Solve: yz(ax+y+z)dx+zx(x+ay+2z)dy+

Side

xy(x+y+az)dz=0.

yz(ax+y+z)dx+zx(x +ay+2z)dy+
xy(x+y+az)dz=0.
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15.

16.

17.

18.

19.

20.

(a)

(b)

Solve:

s

Solve:

s

Solve:

s

Solve:

s :

Solve:

s :

Solve: 3p% —2q¢* —4pq .
Side 3p?-2q* -4pq.
Or

Solve: pxy+ pqg+qy=yz.
Sidg : pxy+ pq+qy=yz.

Section C (83x10=30)
Answer any three questions.
(px—y)(py+x)=2p.
(px —y)(py+x)=2p.

2
cosxd y+smxd +4(cos® x) y =8cos’ x.
x” dx

2
COoS X d 4

+s1nx;i +4(cos® x) y =8cos’ x.

L-x)y, +(x* =1) y, —xy, +xy=0.
3 2 1

L-x)y, +(x* =1)y, —x°y, +xy=0.
3 2 1

30l3 32dy dy

x I8 12 +xa+y=sin(logx).
d’y d? d’y dy
x® = Tn? +3x? ) +x T +y—s1n(logx)

pi+q*-2px—2qy+1=0.

pi+q®-2px—2qy+1=0.
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S-4866 Sub. Code

22BMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Third Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Define abelian group.

SjL9awer @e euamrwm.

2. Define cycle length.
&pHé Berd euenrwim.
3.  Whatisindex of H in G?
G-, H - @O eremug) eretre ?
4. Define cyclic group.
W& &HOTET GHOD eUaFLIm).
5.  Define endomorphism.

2 GTemaiwbd - eueyumI.

6. What is normal subgroup?

Crirenld 2 I (@& 6TEmmTed GTeiTe ?



10.

11.

12.

Define ring.

QUEETWILD aUenFWwml.

What do you mean by integral domain?

GTEHT SJRIGLD GTEITLIG WM ?

Define principal ideal domain.

srgsPludler (pSemend FTTLSD cUanTLIDI.

Define quotient ring.

GUENGTIISSIGIT LIMIE GUEnTUIm).

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Show that the equations ax =0 and ya=b have
unique solutions for x, y in G and a,be G.
ax=b wpmd ya=b eep swearur® @Crlwmm Siey
Qareig(H&@GD eTarUemS ST (Hs.

Or
Show that any permutation can be expressed as a
product of transposition.
epgbeun euflamswmhoupd QUmESdler @)L brHors
QeueliL(HSSOMD ETETLMSS ST ().
If G be a group and a is an elements of order in G
then show that a™ =e iff n divides m.
‘a’ eerugl ‘G’ oerenn  GosHd o emer  ecuilanauller
o piurnermé®, a” =e iff n Yearm m-owu uGHGD
CTGTLIENSS &ML (H&.

Or
Show that every group of prime order is cyclic.

usm  erar  euflens  Oamam  geubeumm (G pd
SPHALITETE TeTLMSS S (Hs.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

If H be a subgroup of index 2 in a group G, then
show that H is a normal subgroup of G .

@b G-ar GOim 2 Qer gewasr @b H <8
@mbsre, H eerug G-er Cpienwuldenr o L @awns
QBHEGD TaTLMSE ST (HS.

Or

Show that any finite cyclic group of order ‘n’ is
isomorphic to (z,,®).

‘n’ aflens erar QsmawTL cuedTUMISHILIL L. &HpHE
GOTETGI, (2,,9) 5@ FEYMHOL D 2 LG
CTTLIENSS &ML (H&.

If R be a ring with identify then show that the set
of all units in R is group under multiplication.

R soeflyLer gnigw cuevetwionerme, R-& o drer
smasg soafisafar Qsr@gliyb Qumssar S
GSOWLTE Q(H&SGD TaTLMSS ST (b.

Or
Prove that a non-empty subsets S of a ring R is a
subring iff ¢, be S=a—-be S and abe S.

R-ar Qapewuloers gmeans @Gob S s
sasCeuamponerme, a—-be S-é wHmd abe S
) o
2_GTET et GMGD eremians blemLdl

Show that R be a commutative ring with identity is
a field iff R has no proper ideals.
R ety uflbrdmy  euewerwid, gwafl o miliLjL e
@mBsTed) 25 sTeTors @SS  CeuaT(TETTD,
R crenuig) snsswon shssll p@h erar srl(hs.

Or
If f:R— R’ be a ring homomorphism then prove

that, S’ is a subring of R, f7'(S’) is a subring of R.
f:R—> R amausdar o Caniggoarme, sde S’

ol auaerid R -6 Qarawimd, f(S)  <yers
2 L aIaeTung @(H&@Wh erearuas Hlmies.
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

Prove that any permutation can be expressed as product
of disjoint cycle.

apgeur@m  eauflevgordpepd, Qevewrurg  &pHSlseten
QumssOEeTTe: CeualliLhiSsTD erarLians bHleplissea]Lb.

For A and B be two subgroups of G then prove that
AB 1is a subgroup of G if and only if AB=BA.

A vpmd B yeatg ol @owrae G-wld, AB-wyb
o ' Goowrs @méEs, AB=BA <& G-& QMm&@h erear
fpiays.

State and prove fundamental theorem of homomorphism.
SlgtiueL CopCsarissd Capnsams er(pdl Hlepllssab.
(a) Prove that any field F' is an integral domain.

(b) Prove that any finite integral domain is a field.

(@) eabsbeurm sarapd  Ggmepsuild WwIHOUSD  erer
Bmieys.

(@) erbsbeurm wiyen CsmensudiLd® wIHOILSUPL S6TLb
UG e Hlmie|s.

If I be a subgroup of a ring (R, +) and the multiplication

in R/I then show that (I+a)(I+b)=I+ab is well

defined iff I is an ideal of R.

(R, +) eremm cuaverwigded I pag o @G@LIamTe, DHMID
R/T Qu@ssed e, <iwel (I+a)(I+b)=1+ab pers

uaTUMISSILBL erartugted [ spssdl <s R-o @msEh
eTa 16micys.
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S-4867 Sub. Code

22BMAA3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024.
Mathematics
Allied - ANCILLARY MATHEMATICS - III
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1.  Define a singular integral.
@mano CgTens cuenrum.

2. Eliminate ¢ and b.z=ax+by+a.
a wpmb b B B&Es z=ax+by+a.

3. Write the solution of f(x,p,q)=0.
flx,p,q)=0 e Sireveu er(ipsy.

4, Write the Lagrange’s equation and its auxillary equation.
Q&TTETlem FOETUT(H WHMID ASET SHIENERT FLOGTLITL g GHEw
(PG

5.  Define L[f(t)]

L[f(t)]—@_IGU)IJ'U_IQJ.

1
6. Evaluate L% )
{(8 +af }

: a1
wdlliy srewrs @ L {(s+a)2}



10.

11.

12.

Write the formula for 3

difference.

using Newton’s forward

Bl L et perCanmé@, elgHunaling Y —ar @SS er(pg.

Write the formula for finding minimum value of f(x).

f(x) —&t @D LI STEmID GHSHTD TGl

Define f(m,n).

Bl

m,n) eUENTWIM).

Prove B(m,n)=p(n,m).
Byeys fm,n)= Bln,m).

(a)

(b)

(a)

(b)

Part B

(5 x 5 = 25)

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

Eliminate f from ax +by+cz = f(x2 + %+ 22).

ax+by+cz= f(x2 + 52 +22)—@9@;5g)1 f-& p&@s.

Or

Solve : x—aZ:2x+y+3z.
o0x

Siéa : 9;—82:2x+y+3z.
X

Solve p*+q% =npq.

Si&e p+q® =npq.
Or
Solve p+g=x+y.

Sids : prg=x+y.

S-4867




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Evaluate : L[t?‘e’?’t] :
LI STERTS : L[tzefgt].

Or
Evaluate L™ — |
(s+3) +4
LHLIL SHTETS : L_l; .
Ao (s+3)2+4}
Find ﬂ at 31.
dx

X 31 32 33 34

y: 0.6008 0.6249 0.6494 0.6745
dy . .
—— m 31 @ FHTETS.

dx

X 31 32 33 34

y: 0.6008 0.6249 0.6494 0.6745

Or
Find y(0.6)
0.4 0.5 0.6 0.7 0.8
1.5836 1.7979 2.0442 2.3275 2.6511

y'(O.G) FTEHTS.
0.4 0.5 0.6 0.7 0.8
1.6836 1.7979 2.0442 2.3275 2.6511

Prove B(m+1,n)= n_t
m

m
&: flm+1n)=
Boieys = S )=—

Or
If n is a positive, integer, prove that F(n +1) =n!.

n Bes apup erer erafled, T(n+1)=n! ear Hyiels.
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

2

Solve az—z=z given that where x=0, z=e¢’ and
X
a_Z:e_y
o0x
2
x=0 erayuid Curgy z=e’ wHMLD a—2=e_y erapfled a2—z=z
0x d0“x
&0 Siés.

Solve : x2p+y2q:(x+y)z.

Side x2p+y2q=(x+y)2.

Evaluate : L‘{ 5y (812) - 3)]

oplow s L'1[<s+1><siz><s+s>]

Find the maximum value of x for which f(x) is

maximum. Also find the maximum value of f(x).

X 9 10 11 12 13 14

f(x): 1330 1340 1320 1250 1120 930
X -6 eTHS LSS flx) @dsursb aar srars. Coaib
f(x)-ar Wews wAHUIL srais.

X 9 10 11 12 13 14

f(x): 1330 1340 1320 1250 1120 930

. _I(m)T(n)
Prove : ﬂ(m,n)—m
e DT
P = Am.n) o
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S-4868 Sub. Code

22BMA4C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fourth Semester
Mathematics
SEQUENCES AND SERIES

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Define Geometric sequence.

Qums@ euflens cueprwm.

Define divergent sequence.

My euflengenw cuenywimy.

State Cauchy’s second limit theorem.

srflller @b erdame CHHNSMSE Fnmis.

1\ .
Prove that <—> 1s a Cauchy sequence.
n

<l> cremgl (b sradl euflens eran Hlmic|s.
n



10.

11.

What do you mean by sequence of partial sum?

uGdHS Csrensuier auflens eremmmed erebren ?

State Cauchy’s general principle of convergence.

sradluller emmi@salar Curg Camdrangsamw g

State Gauss’s test.

srellen Camsananepi 6r(LHsis.

State Cauchy’s root test.

sradluller ppeos Cargamarenl 6T(LPFIs.

Define alternating series.

RIS QST uepTwm).

Define conditionally convergent series.
Blubsear mEGS STy euamrum.

Part B (5 x5=25)

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

(a) Prove that any convergent sequence is a bounded

sequence.

ThS @M @HBIGD euflanFud e UL &@LU L
aufleng eram Hlmies.

Or

9 S-4868




12.

13.

(b)

(a)

(b)

(a)

(b)

n—oo

Show that : lim <nl> =1.
Blmieys : lim <nl> =1.
State and prove Cesaro’s theorem.

QesnGrrafenr Cshmsemnss gl Hlmieys.

Or

State and prove Cauchy’s general principle of

convergence for sequences.

cufleng gl (1Bl &S 60 6t smadlufl e Qumg
Qarearensew gl Hlmies.

Prove that 1 —% +%— et (1D L +... 1s convergent.
n

1_1_{_1_'_.4_(_1)”1-{—.“ @@[E.I@LD GeTeuT ﬁ@_l@.]&
2 3 n

Or

If ch converges and if lim 2~ exists and finite

n—soco
Cn

then prove that Zan converges.

ch RMOMEGD LHnWL lIm—" @mWm&@D WwHmILD

n—oo
¢,

(PI4.6TETE| eTevtle Zan RHBRIGD eTar Hlmieys.
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14.

15.

(a)

(b)

(a)

(b)

State and prove D’ Alembert’s ratio test.

4’ Sebufler allflg Corgamarew erpd Hlmeys.

Or

Test the convergence of the following series.

2 x4 xG
T+ —+"—+"—+...
2 4 6

Gereu(mid Gsmfer emhi@h searanwan Candlss.

L

1+—+—+—+...
2 4 6

Show that the following series converges

1 1 1 1
§—¥(1+2)+4—3(1+2+3)—§(1+2+3+4)+...

Gereumid CSTLIT e(mEI@GLD eran Hlmie|s

1 1

28 3

1 1
(1+2)+F(1+2+3)_5_3(1+2+3+4)+'"

Or

Prove that any absolutely convergent series is

convergent.

Ths @B sl @OBEEGS GTLGBD @EOEED ear
Hpiels.
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16.

17.

18.

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

If (a,)>a and q,#0V n,a#0 then prove that

(a,)>a wpmb a,#0V n,a#0 eaaflod <L>—>l T
a a

n

Bme|s.

Show that the sequence (1 + lj converges.
n

(1+lj ererm euilens (mBIGD eTar Hlmies.
n

1 . . .
Prove that Z—p converges if p>1 and diverges if
n

p<1.

Zip, p>1 eeyd Curg emmEDL wLHOL p<1
n

eranbCumgl eSfluyb eram Hlmieys.
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19.

20.

State and prove Kummer’s test.

@wwifler Carganarenw sl Hlmie|s.

State and prove Cauchy’s condensation test.

srflller &mssd Cargaarerw gl Hlmies.
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S-4869 Sub. Code

22BMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fourth Semester
Mathematics
LINEAR ALGEBRA

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Define Subspace.

2 aTlleuet cuenFwim.

Define Homomorphism.

Qewewrprs CaTrdse euamumI.

What is a dimension of a vector space?

@@ QeusLm Qeuaflufler LfbmarTd eremmmed eTevme ?
Prove that : dimV =Rank T + Nullity T .
Blme|s : dim V = Rank T + Nullity T .

Provethat: <u,v+w>=<u,v>+<uw >.

Blmes : <u,v+w>=<uv>+<uw>.

Define inner product on vector space.

QeusL i Qeuaflufled o I QLimSE euanTwim.



10.

11.

If A be any square matrix then prove that A + A7 is
symmetric.

A crarugl g 57 et el A + AT QR FEET el
orer Hlmieys.

Define Symmetric and skew symmetric matrix.

FFET LHMID T FLOFET enll euenTwm).

Find the eigen value of A® if A=

w ot w
S b~ O

0
0].
1

BN
Il
w ot w
NI )

0
0| erafléd A° -6 aar AL STETS.
1

Find the matrix for the bilinear form F (x,y)=x,,
¥y — Xy ¥, With respect to the standard basis V, (R).
‘/Z(R) -0 F(x7y):x17 y2 _x2 yl GI'GYU_T) @@IDIT@ @(Iblﬂu.]@.)

SMLULEE Hlaowuner <gssarsams ummss, amilaws
STEHTS.

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

(a) Let V be a vector space over a field F'. Let A and
B be subspaces of V. Then prove that
A+B _ B

A T ANB’

V eaerug F eratp Leosdlenr G o eter GeusLi
Qeuefl. A wopmibd B eeruar V -ar o erCleuafger

erefled A;B EAﬁB erar Hlmieys.
Or

9 S-4869




12.

13.

(b)

(a)

(b)

(a)

(b)

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

L(S) erarug V ererp Geusit Geusfluder 2 erCleuar
eranr flmieys.

Prove that the vectors (1,2,1), (2,1,0) and (1,—1,2)
are linearly independent in V; (R).

Vi(R)-& (1,2,1), (2,1,0) wpmd (1,-1,2) <dw
QeuESLT&HET (pLlg FTTLHMG eTar Hlmieys.

Or

Let V be a finite dimensional vector space over a
field F'. Prove that any linearly independent set of
vectors in V' is a part of a basis.

V aerug) F eremp yaogder G o 6rer ¢h (Wlg6|m)
uflomenr  QeusL i Qeuell erafled ehs e  @HUIYG
smrupn CeusLisafler sewmrapd V -er oiq seurgdler
@ UGHWNs Senu|d erem Hlmie|s.

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

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

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

{er,e5,e5} eremp Howeowrar oigssarsms QUTNSS
1 21
0 1 1 eratry  emilwmed  Srwreflssiin@Ein
-1 3 4
T:Vs(R)—>V3(R)  earp  @@Oug 2 @BOIHDS®S

SHITEO0TS.

Or
Prove that ||x+y|| < ||x|| + ||y||

fpays : |x+ x| < x| +]r].
5 S-4869




14.

15.

(a)

(b)

(a)

Let A and B be two mxn matrices. Then prove
that

@ (A7) =A and

) (A+B)!=A"+B".

A wpmib B ereruer @@ mxn janflser erafled
(<) (AT)T = A womib

(<) (A+B)" =A" + B" gdwapean Hneys.

Or
4 2 1 3
Find the rank of the matrix A={6 3 4 7/|.
21 0 7

eretn ewfludenr S SmetTs.

N

Il
(I I
— W N
o B
g9 9w

The product of two eigen values of the matrix

2 2 -7

A=|2 1 2 | is —12. Then find the eigen values
01 -3

of A.
2 2 -7

A=|2 1 2 ety Sjemfllfler @\ ;s
01 -3

wdliyseaflenr  QumssD -12  eafled A -er  gaer
LELIL|SEET STEHTs.

Or
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16.

17.

(b) Reduce the quadratic form
xP +4x xy +4x x5 +4x; +16x,x, +4x; to the

diagonal form.

X2+ 4x, Xy +Ax Xy +4xE +16X, X, +4XE eTamD

@BUlg allgausms P&l L allqeusSH @& &(HéEs.
Part C (3x10=30)

Answer any three questions.

Let V be a vector space over ' and W be a subspace of
\% W+vo

V. Let — =
w {UGV

space over F' under the following conditions.

} then prove that % 1s a vector

@ W+v)+w+vy)=w+ (@ +vy)
b) aw+uvy)=w+ay.
V eemug F -ar Bgrer QeusLi Qeuefl wpmid W ereruig
% W +v
3 . Q Gfﬂ 3 . =
oigen 2 @bleuafl erens {veV

Epsar Qeudsmer QuIMSE QeusL i Qeual erar Hlimies.

} ererfled % GTeTLIG)

(=) (W+v)+Ww+vy) =w+ (v +0y)

(<) a(w+v)=w+ay

Let V be a finite-dimensional vector space over a field
F . Let A and B be subspaces of V. Then prove that
dim (A + B) =dim A + dim B — dim (A N B)

V eerug F eaenp yesdear g @ wgejn GQeudsi
Qeuall @b. A wHmb B eeruear V -er 2 erCleuaiser
erafled dim (A + B) =dim A + dim B — dim (A (1 B) eren
Hpiays.
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18.

19.

20.

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

abeurm  wgeym  uflorerd  Csrar. 2 I CQU@mES
Qeuafld&@d @ OComiEsg Slgssabd @ HSEGD  erer
Hpiays.
Show that the following equations are consistent and
solve them.

xX+y+z=26
x+2y+3z=14
x+4y+T7z=30
Yemau(pd FLETUTHSET @enga|eTarar orard SM(ha LHMILD
SsDT &S

X+y+z=6
x+2y+3z=14
x+4y+72z=30

Using Cayley-Hamilton theorem, find the inverse of the

7 2 -2
matrix A=|-6 -1 2
6 2 -1
7 2 -2
A=-6 -1 2 orarny  Sanflds@ Caell-Camisled e
6 2 -1

Copmsans LwearLhsS CHIomm Sremrs.
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S-4870 Sub. Code

22BMA4C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fourth Semester
Mathematics
TRANSFORM TECHNIQUES
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
1. Find : L (sinh a?).
srans : L (sinh at)
2. Find : L (sin® 3t).

sraws : L (sin” 3t)

3. Find : Ll( 6 4).
(s-1

STETS : L_l( 6 4j
(s-1)

4. Find: L-l(zij.
s°+9

HTETS : L_l( 24 )
s“+9




10.

11.

Define : Fourier Series.

cuaTWMI : Sl flwim G
Find 'a,' for f(x)=x(27x — x) in (0,2 7).
0,27)-0 f(x)=x@2rx —x)-p@& 'a,' sras :

Define : Fourier Cosine Transform.

UETWM : Sl C&Tenger 2 (HLOTHMLD.

State Fourier integral theorem.

Sflum Qgrensuit (s Coppsmss smms.
Find : Z (e7%).

SIS : Z(e_i‘”)

Prove : Z (a"™) = 1 ,n=>1.
z—-a
1
: Z (@™ = ,n=>1
Bmieis = Z (") = —
Part B (5x5=25)

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

(a) Evaluate: L (sin®tcos®t).

wHIGNHS : L (sin® ¢ cos® ¢)

Or
e 3¢ -4t
() Evaluate : je ¢ .
0 t
e -8t _ -4t
LEHIGNHS : j%dt

0

9 S-4870




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Find: L — 575 |,
(s" +6s+13)

s : L 5 s+3 5
(s +6s+13)
Or

Fmd:L{ s -1 j.

(s+1) (s+2) (s+3)

ST : Ll( —IS -1 J
(

s+1) (s+2) (s+3)

Find the Fourier series of f (x)=x in (-7, 7).
(-7, m) -0 f(x)=2x e S flum QaTiir Srehms.
Or

Find the Fourier series of the function
T+2x —-nw<x<0

f(x)= .
r—-2x O0Lx<nrx

+2x - 0

f (x) ={Z - 2i Oﬁ;xx:ﬂ eramp smiGer Sflu

QaTLiT Srams.
1 <

Find the Fourier transform of f (x)= | X | . .
0 |x| >a

1 <
f (x) :{O Iz || S Z—Giﬂ Sl MW 2 (HLOIHDHLD &TesTs.
Or
Evaluate : de A.
A
0
LHUIABS : IWQZ/%

0

3 S-4870




15.

16.

17.

18.

19.

20.

(@) Evaluate: Z (cos®t).
wAH9@®s = Z (cos’ t)
Or
() Evaluate: () Z (% @i Z((na").
LHLGES : (=) Z(n®) (=) Z(na").
Part C (3x10=30)

Answer any three questions.
(@) Find: L(te* cos5t)
() Find: L (% coshat).
(=) snewrs : L (te* cosbi)
(<) e : L (t? cos h at)
Solve y" -4y +5y =4¢*, given y(0)=Z, y'(0)="7.
y(0)=Z, y(0)=7 ear Qarhésiul(eerg erafled
Y -4y +5y=4¢ -g &iss.
Find the Fourier series for the function f(x)=e* in
(—m, 7).
(-z,7) - f(x)=e" erenp gmien S flwi Qsmi srears.

Find the Fourier cosine and sine transforms of

f(x)=e".

f(x)=e " -em Soiflwa Qsrenser LHDID HEFET
2 (HOMTHDHBIGENETS STGTS :

3
Find : Z‘l( 4 j

(z -1 (z - 2)

HTETS : Z_l( %3 J
(z-1D"(z-2)
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S-4871 Sub. Code

22BMAA4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Mathematics
Allied - OPTIMIZATION TECHNIQUES

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
What is O.R?

O.R erenmmmed erere ?

Define : L.P.P.
cuengwm : L.P.P.

Write any one use of simplex method.

sa&fl uerpss (penpuller Gsaid ¢ LWmET 6T(pgis.
What is a surplus variable?

2 ufl rd eremmed eTeTET ?

Define : Transportation problem.

alenyuwim : Gurré;@@_lqggjé; ST,

When do you say that a T.P is balanced?

em T.P eriGung) swiwreang erearéd samemi?

Define : Assignment problem.

UL : RESS.(HE SaTHS.



10.

11.

12.

What is an unbalanced A.P?

gownm A.P. erermmé eresen ?

Define : Sequencing problem.
cuerTwml : ufleFLIHMIS SeTéE;.
Define : Total elapsed time and idle time.

cuerguml : Cwrss sWpHs Crrb wHmib Ceuemewnm Crirb.
Part B (5 x 5=25)

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

(a) Explain the classification of O.R.

O.R-67 cuawaslarriisamer efeurm.

Or

(b) Explain the mathematical formulation of L.P.P with
an example.

L.P.P-ér senfls aqeinsssans e er(hdgssm (hLer
eleurl.

(a) Solve by simplex method

Min z =8x; —2x, st

—4x, +2x, <1

5x; —4x, <3

Xy, X5 20
safl Learps weapulld Sises
Min z=8x, -2x, st

—4x, +2x, <1

5x; —4x, <3

Xy, X9 20

9 S-4871




13.

(b)

(a)

(b)

Solve by simplex method

Max z =15x, +6x, +9x, +2x, st

safl Larps papulled Sids.

2x, + x4 +5x4 +6x, <20
3x, + x4 +3x, +25x, <24
Tx, +x, <70

Xy, Xg, Xg, X, 20

Max z=15x, + 6x, +9x, +2x, st

2%, + x4 +5x4 +6x, <20
3%, + x4 +3x5 +25x, <24
Tx, +x, <70

Xy, Xg, Xq, X, 20

Explain least cost method.

B&flmy Ceoeler paperw efleul.
Or

Solve by North West corner rule.

Q W »

D

1 2 3 4 5 Supply
4 |3|11]2]|6 80
512 (3]4]|5 60
315|632 40
21414 |5]|3 20

Demand 60 60 30 40 10

L CGwh@ epae ddamuts weaTuhsd Siés.

Q w >

D

Gsanal 60 60 30 40 10

4

DO | QO | U ||

O || W N

~ S |Ww |+ |Ww

QU | W [~ | DN

5
6
5
2
3

3

@_llapré.l@ge‘n

80
60
40
20

S-4871




14.

15.

(a)

(b)

(a)

Explain assignment algorithm.

8168 (H uUgeafpaperw afleu.

Or
Solve the A.P.
M: M2 Ms Mg
Ji| 5 7 111] 6
J2| 8 5 9 6
Js| 4 | 7 | 10| 7
Js| 10| 4 | 8 | 3
AP g Siss
M: M: Mz My
Ji| 5 7 111] 6
Ja2 | 8 5 9 6
Js| 4 7110 7
Js| 10| 4 | 8 | 3

Solve the sequencing problem.
Jobs
Ji Jz2 dJs dJa Js5 Je
Al 312|529 |11
81101916 |3 |1

Machines

aufleng LTHNIE SsaTEME Hids.
Ceuanevaer

Ji J2 Js Ju Js Je

311215 ]12]|9 |11

@uibE rhiser

81101916 |31

Or

S-4871




(b) Solve the following sequencing problem

Jobs
1 2 34 5 6 7 8
Al4|, 6 |7|4|5|3| 6|2
Machines B |8 10|78 |11 8| 9 |13
C|5(6 (2349|1511
Epaupd cufleng wIHME sasams Siss
Couamavaar
1 2 3 4 5 6 7 8
Al4| 6 |7T|4]| 5|36 ]2
Qupdymiser B | 8| 10| 7|8[11|8] 9 |13
Cl5]6 (2349|1511
Part C (3x10=30)

Answer any three questions.

16. Solve by Graphical method
Max z =3x, +2x, st
—2x, +x, <1
x, <2
X, +x, <3
Xy, X9 20
cuenyUL (papuiled Sirse
Max z =3x, +2x, s.t
-2x,+x5 <1
x, <2
X +x, <3

Xy, X5 20
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Solve by simplex method
Max z =4x; +3x, +6x; st
2x, +3x, +2x, <440
4x, +3x, <470
2x, +5x, <430
Xy, Xg, X5 20
safl Lerps pepuld Sises
Max z =4x; +3x, +6x; st
2x, +3x, +2x, <440
4x, +3x, <470
2x, +5x, <430

Xy, Xg, X5 20

Find the initial basic feasible solution using
(a) Least cost method
(b) Vogel's approximation method.
Wi W2 W3 Wi Supply

F: 19 | 30 | 50 | 10 7

Fe 70 | 30 | 40 | 60 9

Fs 40 | 8 | 70 | 20 18

Demand 5 8 7 14

(=) B&Am Qeelar e

(<) Caursaller Corpmu  wevperw  LweTUBSE  <p,rbu
SllineL QFs6s Siey srems.

Wi W2 Wi Wy cupmsed
Fi | 19305010 7
F: | 70| 30 | 40 | 60 9
Fs |40 | 8 | 70|20 18
Cswes 5 8 7 14
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19. Solve the following A.P.
I II 1II1 1v. v

11059 18|11
211319 6 |12 |14
313|214 |45
41189 |12 17|15
51116 |14 |19 |10

Epeumd A.P-g3 Sirss.
I II III IV V

11059 18|11
211319 6 |12 |14
313 (24|45
4118|912 |17 |15
5|11 6|14 |19 10

20. Solve the sequencing problem and find idle times.
Machines

Jobs Mi M2 Ms My

A 20110 9 | 20

B 17 7 | 15| 17

C 21| 8 |10 | 21

D |[25| 5| 9 |25

aufleng wLIHMSG sasms Siss wHODL  Ceumewphn
Crrhseamens Srams.

@uibglrhiger
Ceuvavaser M; M. Ms My
A 20110 | 9 | 20
B 17| 7 | 15| 17
C 211 8 |10 21
D 251 5 | 9 |25
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S-4872 Sub. Code

22BMA5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Mathematics
REAL ANALYSIS

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define a bounded set in a metric space.
@@ Qi er Heuafludeh eurbLienL LI SaTsansd cuanTwim.

State Minkowski’s Inequality.

e Gaerevdludier FwafleTanbenss dnmis.

Define : Interior point.

cuengwml : 2 aryararfl.

State Baire’s category theorem.

Culer euamswllenar Cahmsanss sams.

Show that F(n)=n? is continuous on R.

F(n)=n®> syearg R e 85 Qsr_isfluners erars sm_().

Prove every uniformly continuous.

eeiQeurm frrar Qariisflg smiyb CQsrrddurerg erend
SmL(h.



10.

11.

12.

Define a connected set. Give an example.
QgTE&SS HeTd euaTWm. THSSHSSTL(HLGET H(H.

Prove that any connected subset of a R containing more
than one point is uncountable.

@m yerells@ G Osram@erer R -6t erhg Qevenrhs
o " sanT(pLd eramemtl (g uingl eTanm Hlmieys.

When a metric space M is said to be compact?
eriGumgy Qi MsCeueat M o sswrarg) ?
What is finite intersection property?
P15.6|6TeT el (LD LIGHTE GTETMTE) GTeITe ?
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).
(a) Show that Finite Union of open set in open.

Sops samhisaar pgeyp Ceruynd SAnpsg e
SmL(h.

Or

(b) State and prove Holders inequality.
CamravL_fer swafarapnanwid sl Hlmie,s.

(a) Show that union of two First category sets is again
First category.

@@ wsrbd cumsuler saumisaien CaTliLbd P D
auamsuilerom@d erar Hlmes.

Or

(b) Prove: xe A if and only if every neighborhood of x
intersects A.

Aoes : xe A s @@UushE Cameiwimear wHmHID
Curmgiorer Hlubsamer X 6r eelbeumm amannupd A
& Qe (b eTaTUFTGD eTar Hlmieys.
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that any convergent sequence in M 1is a
cauchy sequence.

M - & a3 @ @mh@Gh QT (hb sradl GsrLrmEh
eran Hlmieys.
Or

Prove that R with usual metric is not homeomorphic
to R with discrete metric.

aupssoner wriyealw R -2 L er Giflflened wriiyenw
R - pE cugQeuriienn @eane erem Hlmie,s.

State and prove intermediate value theorem.
QoL wlliys Camppsmss bl Hnie,s.
Or

Show that continuous image of a connected space is
connected.

@m @earsgs Oelefluller OGgriréflurer  1GDbub
QariEdlwneang erem Hlmics.

Show that the product of two compact spaces in
compact.

%@ &8s Ceuallsaflen CLmGSQID HEFHSLTETG eTer
ne|s.

Or

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

e s&dlgorar Gl fs Geuefluler epigur o " serrbd

&&EBD TS STL(h).
Part C (3 x10=30)

Answer any three questions.

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

[0,1] cratrentl_&5555606 cTas &TL(H.
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17.

18.

19.

20.

Prove :

(a) Any intersection of closed sets is closed.

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

(@) epw samsafler erbg @ QeulHID epiquwig).

(=) el sarhisaier (pigeyn CaTiL eplguig.

Let M be a metric and let Ac M . Prove that the
following are equivalent.

(a) A densein M.

(b) The only closed set which contains A in M is A.
(¢) The only open sets disjoint from A is ¢.

(d) A intersects every nonempty open set.

M QoifsCeuell whmb AcM eald Yerelmeuar
FLOTATENE 6Tem Hlmie,s.

(@) A eearugl M & SLrsHwuneang.

(<) A g Qarer epqw sewrmsear M & A wlHGuw.

@) A g Qe (b eCr dphs sed ¢ L (HGLW.

(FF)  eThs @ QudpHD semsaswb A Geul HLb.

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

interval.

AcR Qearpssts @Qauusts Cseeiwmear  LHDHID
Curgiorer flubsewer A om QoL Geeflurs @Qmsseo
DGO eTar Himieys.

State and prove Heine Borel theorem.

Qamwier Cumyed Cspmsans sl Hlmies.
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S-4873 Sub. Code

22BMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Mathematics
GRAPH THEORY

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define a bipartite graph with an example.

@ @mann Car_Hmarel f(hHSSISSTL(H&EhHL 6T UM
Define isomorphism between two graph with an example.
Cam(\(h &b @UILELD TTLIMS 2 STTTSHSIL 6T U LD
Define : Connectivity.

cUTWIM : @)enenTLIL|enLD

Define : n - connected graph and n -line connected graph.
QUL : N -@emanhs euenyL| wHmId n-eleflibL @earhs
uUAITL.

Define centre of a graph.

cuaTLYeT WSS U TUImI.

Define perfect matching.

wHlen QuTmSSD euaTwm.

Define : Chromatic number and chromatic partitioning.
cuenTWml : Fger wHMID G Fwger Csm(H\(b.

Define colouring of a graph with an example.
cuaeTlILIhSHSH  ererugl  Caml(@meled  euadTwmiSS)
2 ST (.



10.

11.

12.

13.

Define a tournament.
Cunllig eTaTUens euaTwImI.
Define a directed graph with an example.
Heng Caml_B(pemer THSSHSSTL(HL 6T eUapTWD).
Part B (5x5=25)
Answer all the questions, choosing either (a) or (b).

(a) Provethat J< %9 <A
p

s< <p cremuEng HlemLi&se, .
b

Or
(b) Prove that any self complementary graph has 4n or
4n+1 points
g senaflens BHlriydlern Cam(@meyd 4n Sjdegl
4n+1 yerelsamer QuUHHmSEGD erem blemal.
(a) Prove that a graph is hamiltonian if and only if its
closure in hamiltonian.
em GCarihp CaplloGLraflwueams @ @mUusHs
Coemeuwmer  womibd Curgiorer  Hlubsemer  iFer
SjenLLid CansloCLraflwer eram Hlmieys.
Or
(b) Prove that a graph G 1is connected if for any
partition of V' into subsets V, and V, and there is
a line of G joing a point of V| to a point of V.
em Carihip Qaanbss Carl(hHHeurs @QmULSHES
Cosameuwmanr woHmid Cumgiorer Hlupgeer V, -&
o arer ey yetafleow  V, -& <& Gfssombd erer
Hmieys.

(a) Prove that every tree has a centre consisting of
either one point or two adjacent points.

ThS @B LIAGD @B Yetell ideg G
S|ERTEnLOL] Yereflsenar 2 anL_Wl MUISNSE

Qarermiy (h&@h eTar Hlmnie|s.
Or
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14.

15.

16.

(b)

(a)

(b)

(a)

(b)

Prove that every connected graph has a spanning
tree.

aldeurp @eaarhs euayuilaild @ jerey LD
@p&sD erar Hlnie|s.
Prove that K, is non-planar.
K, -oarg swger euanL e eran Hlmieys.
Or

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

e6uleum(m &S5l eULDTET n -GUETERTLOL 5555
auamyuneng (n—1) Qamenbs euanyey eTar Hlnie|s.
Define the following with an example.
(1) Dominance matrix of a diagraph.
(1) Incidence matrix of a diagraph.
EPSETE@ILD CUATLISENET 2 STTERTSHSIL 6T GUETWDI.
1) devsyerer cuanilen <y F&s ojanfl.
11) denswyerer cuanrilen LhHians et
Or

Prove that the coefficients of f(G,A1) , alternate in
sign.

(G, 2) @ ganshsedar  Gfl 055088
LML eTer Hlmieys.
Part C (3 x 10 = 30)

Answer any three questions.

Show that the maximum number of lines among all P

. . . .| P?
point graphs with no triangle in {T} .

w&Caramiusdr  <Hpm P yerefl  cuenyyseildd  SLG@LI(H

2

fleflbysefler erereniléeas [PT} eTeTd SM_(Hs.
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17.

18.

19.

20.

Show that the following statement are equivalent for a
connected graph C.

(a) G in Eulerian
(b) Every point of G has even degree.
(¢) The set of edges of G can be partitioned into cycles.

®m Qoarss eary G & S eumb  Fabmiser

FLOMATOTETENG GTET [HlMIc .

(@) G e uefuer

(=) G eér geubeunm evarb @rlenl ULy o L Wig.
@) G e leflbLsefien serbd &Hmss6aTTsS bl 55553

(a) Prove that the graph K; and K, ; are not planar.

(b) If G 1is a plane connected (p,q) graph without
triangles and p>3, then ¢q<2p-4.

(@) Ky wpmid Ki; euedfeser @f 6T eua] LiL higeT
2|6 era HlemLdl.

(<) G eearug  @m st QsmiyenLw (p, Q)
w&Caremropy Cari(hm wHmbd p=3 GTETM TS
q<2p-4 eeauems Hlenldl.

Prove that every planar graph is 5-colourable.

ahs @ Seteuamye| GCETLO(HEYD 5-euaTaTpenL g
eramiens HlemLligsab.

Prove that every tournament has a spanning tree.

@elbeur(h OSETUPLD @(F A6Te| LISamSH ©lameiTiq (5 EWn
eTa 16lmicys.
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S-4874 Sub. Code

22BMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Mathematics
OPERATIONS RESEARCH -1

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Find a basic feasible solution.
2x, +6xy +2x5 +x, =3, 6x; +4x, +4x5 +6x, =2.
Sl 2 &bS $Ta| HTETs.

2%, +6x, +2x5 +x, =3, 6x; +4x, +4x; +6x,=2.

Write any two application of O.R.
O.R. -éir arCaaid @ LWeTUT(HSEMET 6T(LPFIs.
State any two used of artificial variable.
Qewupens wrdludlesr @) LWETEMETS Fnnis
Find the dual of the following problem.
Min. z=x, +x,

2%, +x9 22

Subject to: —x; —x, 21
Xy, X920



10.

11.

eiTeu(HLD SanTdSl6 @)(HLOWD &TeiTs.
Min. z=x, +x,

2%, +x9 22
Subject to : —x; —x, 21

Xy, Xy 20

When do you say that a T.P. is unbalanced?
eriGurg @ T.P. &3 swaflemewpng erardsamneumii?

What is Least cost method?
Godnhs edlene Wl eremmmed erebre

What is an assignment problem?
REIGE_ (NS HEMTEE CTETDHITED GTEHTE ?

What is a balanced assignment problem?
FOLTET RFEEL () SETEG GTGTDHTED GTEHTE ?
What is a sequencing problem?

cufleng LTHMIS SEWTEHSE, GTETMTED CTETET ?

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

n Geuevavser wHMID 3 QubHrmser Qaram_ cuflang LTHMIS
saseans n Ceuemeser LHMD 2 Quibdrhser Csmer
SEESTE GTEUGUTM| LDTHMIGUTUI?

Part B (5 x 5=25)

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

(a) Explain simplex method in detail.

safl verps wpepew ellfleurs afleul.

Or

9 S-4874




12.

(b)

(a)

(b)

Solve graphically :
Min z=4x, +2x,
S.T. x,+2x,22
3x; +x4 23
4x, +3x5, 26
Xy, X 20
auayuL (papuied Sirés.
Min z=4x, +2x,
S.T. x,+2x,22
3x; +x, 23
4x, +3x, 26

Xy, X9 20
Solve the following primal problem by solving its
dual problem.
Min z =-2x;, — 2x,
ST. x,—-5x,2>3
X, —2x, <1
X1,%5 20

@ (L& sasmas Sidg Gemeu(Hh (PS6TEnLd SeanTédlem

S,
Min z=-2x, —2x,
S.T. x, —bx,23
X, —2x5 <1
%X,,%5 20
Or
Prove that the dual of the dual is primal.
@B GBwsdear Qb Wpaenobd ear Hlnes.
3 S-4874




13.

14.

(a)

(b)

(a)

(b)

Explain Lease cost method.
B&fm Ceoeler papmepw efleui.

Or

Solve the following T.P.
B, B, B; B, Supply

A, 15 10 17 18| 2
A, 16 13 12 13| 6
A, 12 17 20 11 7

Demand 3 3 4 5
Epaupd T.P. & Siids.
B, B, B, B, GULPMEIGED

A 15 10 17 18 2
A, 16 13 12 13 6
A, 12 17 2 11 7

Ggawen 3 3 4 5

Give the procedure for obtaining an optimal solution
to an assignment problem.

R REIGE_(H& samsdler 2 5508 Sie| QUnEUSDHETET
popeows Csmp.

Or

Solve the following assignment problem.
E F G H
18 26 17 11
13 28 14 26

38 19 18 15

O oo w >

19 26 24 10
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Epeumd 8IGE.(Hé saTEms SiEs.
E F G H
A 18 26 17 11
B 13 28 14 26
C 38 19 18 15
D 19 26 24 10

15. (a) Solve the following sequencing problem.
Job
A B C D E F
Machines M: 3 12 18 9 15 6
Mz 9 18 24 24 3 15
Epaupd cufleng wLTHMG saTsms Siss.
Couamen
A B C D E F
Gupdymser M, 3 12 18 9 15 6
M: 9 18 24 24 3 15
Or

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

n Geuemasdr wHMID 3 Qubdlrhsar Qsrar_ aflens
LIHMIE SETEHMS 64l6TEEHs.
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16.

17.

Part C

Answer any three questions.
Solve by simplex method :
Max z=4x+2y

S.T. x+2y<15
2x _y<5H
x,y=0
AbLiatésan (papuliled Fids.
Max z=4x+2y
ST. x+2y<15

2x _y<5H
x,y=20

(3 x 10 = 30)

Use dual simplex method to solve the following L.P.P.

Max z =2x,

Subject to
— X, +2x, —2x4 28
X, +x,+x3 <4
2x, —x, +4x4, <10

Xy, X9, X520

Spaud LP.P. g @@mw uetwps wepewl Lwearu®sds

Eirés.

Max z =2x,4

Subject to
-x, +2x, —2x, 28
—X; + Xy +%x53<4
2%, —x9 +4x5 <10

Xy, Xg, X5 20

S-4874




18. Solve the following T.P.

A B C D Supply
1 1 2 1 4 30
2 3 3 2 1 50
3 4 2 5 9 20

Demand 20 40 30 10

Epeumd T.P. g Siss.

A B C D aupmhsed
1 1 2 1 4 30
2 3 3 2 1 50
3 4 2 5 9 20

Ggawal 20 40 30 10

19. Solve the following A.P.

1 2 3 4 5
20 15 25 25 29
13 19 30 13 19
20 17 14 12 15
14 20 20 16 24
14 16 19 11 22

H O Q W >

Epaupd AP.- i Eirsa.

20 15 25 25 29
13 19 30 13 19
20 17 14 12 15
14 20 20 16 24
14 16 19 11 22

H O Q W >

S-4874




20. Find the minimal sequence and minimal total elapsed
time.

F G H 1
8 7 5 4
9 3 8 11

Task A B C D E
Machinel 2 5 4 9 6
Machine2 6 8 7 4 3

GdnHs eufleng HMID G@DHS (s sLbhs ChHIb sSmems.

Gauww A B C D E F G H 1
epdypl 2 5 4 9 6 8 T 5 4
apHyp2 6 8 7 4 3 9 3 8 11
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S-4875 Sub. Code

22BMA5C4

B.Sc. DEGREE EXAMINATION, NOVEMBER 2024
Fifth Semester
Mathematics
NUMERICAL ANALYSIS
(CBCS - 2022 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.

iqrerSlenClLerL )  FETUML L UTWMSS 2 STFewTLd

Q&m(h.
2. Show that a root of x®> —x—1=0 lies between 1 and 2 .

x®—x-1=0 GTED FLOGTUMIGET  6(h (PO  1-&@WD
2-&@b @eLule) b Tarssm(b.

3. Define inverse interpolation.

s @ FOFmESD - euaTwimI.
4, Write Newton’s backward interpolation formula.

Bl Lafler AHCurssE Qe Foamesd @&s5HTEas (sl
5. State the Simpson’s rule.

Slibgemen llSenwss sams.



10.

11.

State Trapezoidal rule.

gremi e aldenw erpgis.

Write any two merits of Gauss elimination method.
sredler Basa panpuler gCaaib @) BeTeLOSEMET 6T(LPSIsH.

Solve : y,,o—3y,1 +2y, =0

Ba) ¢ Yoo =8Yn +2Y, =0

What are the merits and demerits of Taylor’s methods?
Qe (penmulled 2 arer Hlepm LHMID GHDSET LITENE ?
Write the formula for second order R — K method.

R-K a@mslle® odter @QueanLmnd euflevs @&sHrsens
T(PSIS.

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 A =1.

x* —12x% +42x* -30x +9 eremp CarOeuMWILD DiH6T
SHS55055 Caupurhsameryd srrafluts Glumadler
GO g h =1 erans Qararh 6r(psis.

Or
-1
(b) Prove that ud = A AE
2 2
A AE™
/@=§+ e Hmiays.

9 S-4875




12. (a) If y(75) =246, y(80)=202,y(85)=118, y(90)=40
find ¥(79).
y(75) =246, y(80)=202,y(85)=118, y(90) =40
erafled y(79) -er wHliewu Erems.

Or
(b) Using Lagrange’s formula find the function f(x)
from the following.
X 0 2 3 6

f(x) 659 705 729 804
&TTaTller  GSIHTD  LweTuBhES  Spssareumhded mHgl
f(x) sners.

X 0 2 3 6

f(x) 659 705 729 804

13. (a) Find % at x =1.5 from the following data :
X

x: 15 2.0 2.5 3.0 3.5 4.0
Y- 3375 7.0 13.625 24.0 38.875 59.0

Gemeumd afleurmsaflalmbg x =1.5 erepbCumg %
D& SIS .

x: 15 2.0 25 3.0 3.5 4.0

Y. 3375 7.0 13.625 24.0 38.875 59.0

Or
(b) Find % at x =1.05 for the following data.
X: 1.00 1.05 1.10 1.15
y: 1.00000 1.02470 1.04881 0.07238
X 1.20 1.25 1.30
y: 1.09544 1.11803 1.14017
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&

<

14.

15.

Epsranib ssaUO&ERsEE X =1.05 ﬂ FHTETS.

(a)

(b)

(a)

(b)

dx
1.00 1.05 1.10 1.15
1.00000 1.02470 1.04881 0.07238
1.20 1.25 1.30
1.09544 1.11803 1.14017

Solve the system of equation by the method of
factorization.

2x +y+4z=12
8x-3y=2z=0
4x+11y—-2z=33

smrent L (hS$gIS0 pamulled Ferum(hsarfler
Qar@liemus Siss.

2x +y+4z=12
8x-3y=2z=0
4x+11y—-2z=33

Or

Compare Gauss Elimination and Gauss seidal
methods.

&mev Bésed wHmID sTev FL wWevpsamer @LIAHS.
y' =1+xy; y(0)=2. Find (0, 3) by Euler’s method.

yi=1+xy; y(0)=2 eafled y(0,3) & Wl ienL
Qullem wpenpulled smems.

Or
Solve y'=x-7y; ¥(0)=1 by Picard’s method, find
¥(0, 2).

Gssriqer  apeop epod ¥y =x-y; y(0)=1 &rés
(0, 2) ;& srers.
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

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

Bl L6 -Jriger (penm eped 3 SFD  GLSTETESEHES,
xsinx +cosx =0 &7 eped SraTs.

Using Newtons forward interpolation formula find
y(1895) from the following.

x 1891 1901 1911 1921 1931
Y 46 66 81 93 101
Bl Laler  parCarmss  @eaLtemese eumiiium_enL

vweruhsd Spssamcupdalmbg  y(1895) -er wHriLS

S ITEU0T .
x 1891 1901 1911 1921 1931
46 66 81 93 101

1
Evaluate Ild—x by using Trapezoidal rule and simpon’s
+X
0

rule, (h=0.25).
grrdlgEmiLe elgl wohmb SHbgeren elderws LweHSS

1
dx ) B

Solve the system.

S5x-2y+z=4

Tx+y—-5x=8

3x+5y+4z=10

Using Gauss-Jordan method.

sme CeymirL_mer (pepmepw Liwem(HiE
5x-2y+z=4

Tx+y—-5x=8 eramm Semwliewu Siés.
3x+5y+4z=10
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Find the wvalues of y(1.1), y(1.2) using Taylor series
method correct to 3 places if y' =xy?, y(1)=1.

y! =xy%, y1) =1 eafllé® 3 QLsHBmSsLTE QLT Qgmit
weopowl uweru@ss  y(1.1), y(1.2) -er wdiysamens
SITEHTS.
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