S-5657 Sub. Code

23BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2025.
First Semester
Mathematics
ALGEBRA AND TRIGONOMETRY
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Diminish by 3 the root of the equation

x° —4x* +3x* —4x+6=0.
x°—4x* +3x* —4x +6 =0 67 WPOS5®S 3 YD GODES.

2. Find the quotient and remaindely when

3x® +8x% +8x +12 is divided by x —4.

3x° +8x* +8x +12 eremuems x—4 @D a@EsGD Gung)
HeL&@b Frey HMD LB smems.

3. Find the co-efficient of x" in the expansion of e®™*

a+bx

e —an QauafliLpsgisaler x* 6 Cs(pene smems.

4.  Write down the expansion for e*.

e’ -ar Qeuefliium enL er(pgis.



10.

11.

Define similarity of matrices.

eliew s cuanrwm.

8 —14
Find eigen value of the matrix [2 } .

;

-4

2

9 :|GI'6§YU_T) Sjanflullerr gser Wi Erems.

Expound cosné .

cosnb alflejuBh5gis.

Expound siné.

sin @ eflfleyu(ESIs.

Expound tanh3x.

tanh3x alfleyuBsgis.

Find log(v/3 +i).

log(\/§+i)g SIS .

Part B (5 x 5 = 25)

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

(a)

Find the root of the equation

2 +4x* +3x% +3x% +4x+1=0.

x°+4x" +3x° +3x% +4x+1=0 eretp  FETUML g 6T
PSS &TEHTS.
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Increases by 7 the roots of the equation
3x* +7x% —15x% +x-2=0.

3x* +7x° —15x" +x—2=067  pos®s 7 B
SHafss.

Prove that

log

n+l 2n 1( 2n °
= + —
n-1 n%®+1 3

n+l 2n 1( 2n ) 1( 2n Y
log =———+2| = +=| = +...00  GT@T
n-1 n*+1 3\n“+1 5\n”+1
Hmias.
Or
If «x and y are small show that
L+y) 1
—=1+—xylx—y).
(1+x) 2 (=)
x wHhmd y Aflwug erefled M:1+lxy(x—y)
(1+x) 2

T ST (HS.

Find the Eigen values and eigen vectors of the

1 2 3
matrix |0 -4 2].
0O 0 7
1 2 3

0 -4 2| eerm yewilufler mgem ELIL LHMID ep&eET
0o 0 7

Sengwien sHrenTs.
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14.

15.

(b)

(a)

(b)

()

(b)

-9 4 4
Show that the matrix A=|-8 3 4 1s

-16 8 7
diagonalizable.
-9 4 4
A= -8 3 4| eeamp el epoeallLibrssd
-16 8 7

T ST (HS.

Expound sin®é@ is series of cosines of multiples
of 6.

sin®@ & Qzrieny Csmenger wLBsTSE 6 @

QeuefliL(Egis.

Expound cos46.

cos 46 flejuHEgIs.

If coshu =secd show that u =log tan[% + g]

u= logtan(%+gJ crand &T(has @Slev coshu =secd

T QSTETs.

Find log(1-i).

log(1—i) sneims.
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.
Solve the equation 6x°® —35x° +56x* —56x% +35x—-6=0.

6x° —35x° +56x* —56x% +35x —6=0cratm  FOGTLITL DL

S,

11.14 N 11.14.17 N
10.15.20 10.15.20.25

Sum to infinity

11.14 N 11.14.17
10.15.20 10.15.20.25
Fal(hs.

+...00  eerm (pgeillor  CsrLeny

Verify Cayley Hamilton theorem for the matrix

0 01
A=| 3 1 0| andhencefind A™'.
-2 1 4
0 0 1]
A={3 1 0 ey arflleow  Qswed  anmdleer
-2 1 4

GapmsdnE sfumiss Goid A~ AL sTaTs.

66 .
Express s1n 66 In terms of cos@.

sin @

sin 66

sin @

-3 cosf e alldlsatler GeuatliLHSHs.
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20. Separate into real and imaginary pants tan ' (x + iy).

tan ' (x +iy)-ar Qi wHmD sHUmEr LEGHsomar Mg
CT(LPGIG.
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S-5658 Sub. Code

23BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
First Semester
Mathematics
DIFFERENTIAL CALCULUS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

x2

1.  TFind y when y=—— %
In Y o) (x+2)

x2

T (-1 (x+2)

crafled y,—e smeams.

Y

2. Find D" cos(ax+b).

D" cos(ax+b) — & snews.

3.  Define Implicit functions.

2 GT@EHEM FMTLIGET — @IeTWiml.

4. Find the partial differential co-efficients  of
u=sin(ax+by+cz).

u=sin(ax+by+cz) —en UGS s (H Csameus ETeTs.



10.

Write down the working rule of Maxima and Minima

functions.

Sfsul s wHMD  GopbsULs griyseaier CFweum (H
eNgsaner er(pgis.

2
Find y if x and y are related as x72+y/ =1.
dx a b

2
X oMb Y eTerLg x%2+y4 =1 &@ OQariy erafled

—y—gg STEOTS.

dx

Write down the examples of one parameter family of
Curves.

UGN GTELENIT &G buSS e & FDET6&HE 2 _6iTerr
T(HSGIGHTL ML 6T(LPGIS.

Find the envelope of the family of lines y=mx+a/m.

y=mx+alm eeamw CpisCamiger @GhHbusHer @GLpay

&ITGU0T .

What i1s the Cartesian formula for the radius of

Curvature?

uMETe| Y rSdler sTTeslwer GsHISmS eT(PSIs.

Find the radius of curvature of the curve x*+y*=2 at

the point (1,1).

x*+y*=2 —ar yetefl (1, 1) eremp euemerellen TEMS

&ITGO0T .
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Part B (5 x5 =25)
Answer all questions. choosing either (a) or (b)

11. (a) Find the n™ differential Co-efficient of sin®x.

sinx —ar n'" s () Qsameis sres.

Or

2
(b) If xy=ae” +be *. Prove that xd—z+2ﬂ—xy:0.
dx dx

2

xy=ae” +be™* eafled xd—§+2ﬂ—

Tn T xy=0 erar Hlmeys.

. . ox*u d%u
— -1y —
12. (a) If u=sin (4) Verify %3y ayax

2 2
uzsinl(A/) eTefled 0x v_ du T FRLMT&S.
x 0xdy Jyox

Or
() Find % where u=x*+y*+z%; x=e';y=e'sint and
z=e'cost.
u=x>+y’+2%; x=e';y=e'sint wpmd z=e'cost

eTentled @ —& SHIETs.
dt
13. (@) If Z=f(x,y) and x=rcos@;y=rsinf. Prove that
2 2 2 2
S5l
0x oy or r’\ 060
Z=f(x,y) wpmid x=rcosf;y=rsinf eafle
2z (azY (az) 9z Y’
had hadll I Bl 1/ | 2=
[axj +(ayJ (arj +42(39J aan flpiais.
Or
3 S-5658




14.

15.

(b)

(a)

(b)

(a)

(b)

Find dy if u=x"+y*+a® where x>+ y* =a°.

dx
A2 2 2 . 3 3 _ .3 . dy
u=x"+y +a @do x +y =a eafled T -
X
SHITE0TS.

Find the envelope of the family of Circles

(x—a)*+y*=2a where a is the parameters.
(x—a)*+y*=2a @dle a eTerLgl Famerey ETemn el L&
SHDLUSIET GDeneUd STes.

Or
Find the envelope of the family of straight lines
y+tx =2at+at® the parameters being ¢.
y+tx=2at+at’ eaap  CprEGer®  GOLUSSE
gapere t @Sl GLpey HTas.

Find the radius of curvature of the curve xy=30 at

the point (-2,0)

xy=30—ar yerefl (-2, 0) erem euemeralenr <y rSms

SITEO0TS.

Or

Prove that the radius of curvature at any point of
the cycloid x=a(@+sinf) and y=a(l-cosf) is
4acosf/2 .

x=a(f+sinf) wHmd y=a(l-cosh) ey GulL

2 (HLig 6T euaneTelany <y 4acosf/2 eran Blmie|s.
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16.

17.

18.

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

If y=sin(msin™'x) prove that (1-x*)y,—xy, +m*y=0 and

(1_x2)yn+2_(2n+1)xyn+l+(m2_n2)yn:0

y=sin(msin'x) erafleo (1-x%)y,—xy, +m’y=0 WHOILD
(1-x%)y,.—(2n+1)xy, , +(m*-n*)y, =0 erar Blmie]s.

If u=log(x®+y®+2z*—3xyz) show that

Ju Jdu du_ 3

(a) —+—+—= .
ox dy OJx x+y+z
2
(b) 9,9,9 u=_—92.
ox dy o9z (x+y+2)

u=log(x®+y*+2*—3xyz) erafled

Ju Ju Jdu 3

(@) Sttt

0x dy odx x+y+z

9 9 an -9
+ U=———
(x+y+2)*

eTard STl (hs.
Find the Maximum (or) Minimum values of
2x®—yH) —xt+y*.

2" —y)—xt+y'—er  ofsuled  LHDD  GODHSULE

AL STeTs.
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19.

20.

Find the envelope of the Circles drawn on the radius

. 2 2 .
vectors of the Ellipse. ¥ / o+ 42 =1 as diameter.
a

2
Ul Lgden @Ghe| @ Beteul Libd x%2+y42=1 GTEITM

SenFWesr YTb eTaTLg AF6 Gl L LD SMeHrs.

2
Find the evolute of the Ellipse xZZ +7 42 =1.

2
x%2+y4 =1 erap Betoul L SHleim Sjaviteuany Sreins.
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S-5659 Sub. Code

23BMAA1

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - NUMERICAL METHODS WITH APPLICATIONS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Write the formula for Bisection methods.
BorLal® wopuildr GsHTb e(psis.

2. Write the formula for Newton Raphson methods.
Bl Ler-griger (panpuller @GS ST er(pgis.

3. Prove A4y0 =y, —4y; +6y, =4y, + ;.
Hneys A4y0 =y, -4y, +6y, -4y, +, .

4, Prove E=1+A.
Blmejs E=1+A.

5.  Write the formula for Simpsons % rule.

Slibger % eMudler @&SSTD 6r(LpgIs.



10.

11.

Write the formula for trapezoidal rule.

Lroemis e pevpuilen @SS Tn eT(pgis.

What is Seidal method?

&L (pev erammmed Grebrenr ?

What is the condition of Gauss Jacobi method?

srev Gsmad wpenpuller HlUbBSEET GTETHTED GTEITET ?

Write the formula of Picard’s methods.

Waasrrl wenpuler @GS er(pgis.

Write the R.K. fourth order formula.

TaGs Gl premeug alflens wpenpuller @GS er(pgis.
Part B (5x5=25)

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

(a) By Newton Raphson methods, find root x =e ™.
Bl Ler-griger papuded epad srems x =e .

Or
(b) Using the methods of false position find a root of the
equation x* -3x-5=0.
Yenp Hlewe pevpenw LwerLhisd, Foearum el Sie]

srers x° —3x—-5=0.
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12. (a) Using Newton’s forward interpolation formula, find
f(1.02)

x: 1.0 1.1 1.2 1.3 1.4
f(x): 0.841 0.891 0.932 0.964 0.985

wearGarmg@  algdwunrs Qe ssanflliiy  pevpudled
f(1.02) sners.

x: 1.0 1.1 1.2 1.3 1.4
f(x): 0.841 0.891 0.932 0.964 0.985

Or

(b) Derive the Newton’s backward difference
interpolation formula.

BlylLer  YearGarmsg —olgdums Qe sasentllL
papuller &g smed.

1
13. (a) Evaluate Ixexdx with h=0.25 by Simpson’s
0

l rule.
3

1
Aibsar é-«ﬁgmu Qaran® [xe'dx, h=025
0
LESNIUIGES
Or

(b) Evaluate jsinxdx with h=%, by Simpson’s %
0

rule.

am%m-g Adeow  Garan( lmnmm, ==
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14.

15.

(a)

(b)

(a)

(b)

Solve by Gauss—Seidal method,
28x+4y—z =32
x+3y+10z=24

2x+17y+4z =35

28x+4y—-2z=32
smev L6 pepliLly Siss x+3y+10z2 =24 .
2x+17y+4z =35

Or

Solve by Gauss-elimination method,
2x +y+2z=10;

3x+2y+3z=18;

x+4y+9z=16

2x+y+2z=10;
srev Bssed pevplitigy Siss 3x +2y + 3z =18;
x+4y+9z=16

Using Taylor’s series, find
d

5(0.1),5(0.2),5(0.3). % =x*— y.
dx

QLruwer Qari @pesplitg  y(0.1),y(0.2),y(0.3) e

LELILE STeTs d_ x*—y.
dx

Or

Using Picard’s method find 3(0.1), % =2 =% ith
dx y+x

y(0)=1.
Gaarpl  weptiug  y(0.1) e wdiy  srems
dy y-x . .
— = 0)=1.
dx y+x ppid ¥(0)
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16.

17.

18.

19.

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

By Bisection method, find root x* -4x-9=0.

@ Qe wenwer apetd Sie| srams x° —4x—9=0.

Using Lagrange’s interpolation formula fine y(2) from
the following data.
x 0 1 3 4 5

y2 0 1 8 256 625

syrerdler @eLssentlll  pevpufler  y(2) er Sl
HTETS.

X: 0 1 3 4 5
y: 0 1 8 256 625

1.4

Evaluate [e™ dx by taking A =0.1, using Simpson’s
1

rule.

14
Aibgern alfenwis Gamer(h J‘e_xzdx, h=0.1 pdU9ps.

1
Solve by Gauss-Jacobi method
10x+2y+2z=9
x+10y—2z=-22
—2x+3y+10z =22
10x+2y+2z=9
srev pGamd wepule Sises x +10y —z=-22
—2x+3y+10z =22

. S-5659




Using Runge-kutta method of fourth order solve

2 _ .2

dx  y? +x°
2 _ .2
%: y2 x2 , yO0)=1, ear Qarhssiul(Hererg,
X y4x

x=0.2,04 &5 mals @LlLr premeug eufles penmulded
LA SHTers.
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S-5660 Sub. Code

23BMAA2

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied : ANCILLARY MATHEMATICS -1
(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.

1. Define Eigen value.
&6 UL euanTwImI.

-1 3
2. Find the characteristic equation of A ={ ) 4]

-1 3
A :{ 1 J -aor ApUiGwedy FweTum iy eer SaT(H .

3. Solve y=2px + y*p°.
LTS y=2px+y’p®.
4. Solve (D2 —5D+6)y=0.

iss (D2 —5D+6)y=0.

5.  Find the radius of the curve y=e* at (0,1).
(0,1) erem yetefuled y=e® e cueerellar TS
sT(H191q &

6. Find the n'* differential coefficient of sin®x .

sinx ar n” a@ss051 GaTssMSE SETLHS.



10.

11.

/2 72
Prove that Isin” xdx = Icos" xdx .
0 0
l2 /2
Isin" xdx = Jcos” xdx cremueng Hlepliss.
0 0

Find J.logx dx.

SIS jlogxdx.

Expand cosxé.

cfleuns@as cosx @ .

Expand sin56.
cfleuns@as sinbo.

Part B (5 x 5=25)

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

1 1 3
(a) Find the eigenvectors for A=|1 5 1.
8 1 1

Or

1 -2
(b) Show that the matrix {2 1} satisfies its own

characteristic equation.

2 1
FerUrigener SmUSiuOSgIh erar sm(hs.

1 3
5 1| eremugen SAplGwey CeusLremers
11

1 -2
{ } GTETM <jenflLimerg Soriwedyy
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Solve x%p®+3xyp+2y*>=0.
Sirde x2p® +3xyp +2y* =0.
Or
Solve (D2 -4D +13)y =e*,
Sir&e (D2 -4D+ 13)y =e?,

Find Yno where y= m .

3 . . .

y= m eraflled y, -mwd STeErs.
Or

If y =acos(logx)+bsin (logx), show that

XY, + @412y, + (n2 + 1)yn =0.

y =acos(logx)+bsin (log x) GTETMITED,

xzyn+2 + (2n +1)xyn+1 + (n2 + l)yn =0 ereueng Hlmie|s.
Find jx2 tan'xdx .
HITEHTS J.ac2 tan ' xdx .

Or

Integrate x®sin3x, using Bernoulli’s formula.
QuirQemeradludler &SI TSNS vwerU(hiSS,
x”sin 3x -ews QsrensudL_ayib.

Expand sin76 interms of cosé .

elfleund@ sin76 eneu cosé el wHiLms.

Or
Prove that
2% cos’ @ = cos70 +7cos56 +21cos 36 + 35cos
Bmiays

25 cos” 0 =cos76 +Tcos50 + 21 cos 36 + 35c0s 6

3 S-5660




16.

17.

18.

19.

20.

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

1 0 2
Find A™ for A=|0 2 1| using C-H theorem.
2 0 3

<efl Al ar

S N O
W = N

1
C-H Gsppsens vwerumiss, A=|0
2

S ITEU0T .

Solve y:xp+x(1+p2)l/2.

LTS y:xp+x(1+p2)”2.

Prove that the radius of curvature at any point of the
cycloid x =a(f+sind) and y=a(l—cos6) is 4a cosf/2.

x =a(6+sinb) LHMILD y=a(l—-cosh) TGS
U Laligallorer euenereureng 4a cos@/2 ereilb YTSMs
QarerLgl eren Hlmies.

/4

Prove that Ilog (1+tan@)dé = glog2 .
0

nl4
jlog(l +tan@)dé = %log2 erar Hlmieys.

0

If sin & =@, show that 6 =3".
o 2166
sinf 2165

=—— erafled, 8=3" eTarGHT_(H5.
0 2166

4 S-5660




S-5661 Sub. Code

23BMA1S1

B.Sc. DEGREE EXAMINATION, APRIL 2025
First Semester
Mathematics
LATEX

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Give the reason for Learning Latex.
Latex spusharer sTramsamss dnms.
What is List environment in Latex?
Latexé @Lped eremmmed eretmen ?

Write down the uses of brace command.

brace &1 Lenarudlem LILIGTLITL SEneT 6T(LpGIs.

Write a note on “Hats”.
“Hats” upidl @ @Hluy ewpsis.

How do you avoid spaces in Latex?

Latex 0 @enL_Geuelisaner ereueumm eSliiLig) ?

What is \Warningoff {--} command?

\Warningoff & L ener erermmed eresmen 2



10.

11.

12.

Give any four packages in Latex.

gCasaid mmem@ Latex Qsm@lismar er(pg)s.

What is the use of Usepackage?

Usepackage e Liwier eresma ?

Write any two commands to create an article.

@M sLpaormu 2 (heurss gCsaib @reamb &L aersamer

oT(LDSIS.

What is the Latex packages for presentation?

Mearsasar Sssmar Latex Qgm@LiLser eremen ?

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Explain about shape and family type style.

shape wpmib family cuemssamer cfleré@s.

Or

What are the two Environments related to table?
Explain.

S Leamenu|ler  GsT_iemLw  @rarh  @ROS6r
wreneu ? aNlemd@s.

What are the different ways to type mathematical
equations?

santly  FoatUThsmer &S (HeushHarear  GleucuGeum
QUINIEET Wmene ?

Or

Ilustrate the commands for arrays and matrices
with example.

auflenssar  wHMID  SafllsEpsstar s aeTHamar
ThS5SI5ST_(HL6m eNerd@s.
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13.

14.

15.

16.

17.

(a)

(b)

(a)

(b)

(a)

(b)

Write about sectioning commands.
Gfley sLLenersamaril LHMl 6T(Lpgis.

Or

How to find common errors? Explain.
Qurgieurer  Yeppsener  ereueumm  Sam(h g LiLig) ?
cllens&s.
Explain about making a Bibliography.
Q@@ BT UL G UL 2 (haumd@elgl LD allersd@s.
Or
How to make annotated index in Latex?
Latex & &fAmy  @iluy @iller  ereéueumm
2 (HUNGGEHDG! ?

Develop an report using various commands.

uei)@@_lgu S L aneTSenarLl uue&ru@g’sgﬂ 6(1H
SDEDE®W 2_(HEU TGS

Or
What is the purpose of Latex in Internet Resources?

@eentw cuetiseted Latex er Grmésd erevmen ?
Part C (3 x 10 =30)

Answer any three questions.

Describe the vertical and horizontal spacing.

Crir wHmid Heviol L @ent_Ceuaflgeaner afleur.

Explain :

(a)
(b)

()
(<)

Fonts
Binomial coefficient

(PSS (HSHS&ET
@wLeThH GaraEd 6llersEs.

3 S-5661




18.

19.

20.

How do you create document using Latex?

Latexepwitt vwerU(HiSS) S UMTSMNS GTeuGUTm)
2_(HheUT&@&HeUg) ?

Explain how do you input files in Latex.

Latexeb GCariyseer ereueurm 2 drafleug ereLmng
olleTs@s.

How to create a basic Slideshow presentation in Latex

with Beamer?

Beamer  apeoib  Latexé Siglinen.  Slideshow
MaTES&ET_Slenl eTeleumn 2 (HeuUTdH@Heug) ?
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S-5662

Sub. Code

23BMA1FC

B.Sc. DEGREE EXAMINATION, APRIL 2025

First Semester
Mathematics
BRIDGE MATHEMATICS

(CBCS - 2023 onwards)

Time : 3 Hours

Maximum : 75 Marks

(10 x 2 = 20)
Answer all questions.
1. Write the expansion of (x +2)°.
(x +2)% & eQfNeunéasd T(PSIS.
2. Write the General terms in Binomial expansion.

ramiy edlfleursssdler Qumg 2 miliewus eT(pgis.

3. Define Geometric mean.

Qumss grmef euenTuIm.

4, Write the sum of first n terms for Geometric progression.

QumsEGs arLfer (g n -2 nililsafler saBF e 6T(PsIs.

5.  Evaluate 6F;.
oL srems. 65 .

6. Prove nc, =1.
Blmie|s. ncy =1.

7.  Evaluate cos75°.

UL srems cos75’.




10.

11.

12.

Prove tan2A4 =

Hlme|s tan2A =

2tan A
1-tan® A~
2tan A
1-tan’ A

Computer Derivative of 10x? with respect to x .

10x* eremusH@ euamssQsp X -8 QUTNSSE STeTs.

Evaluate I di (uv)dx .
x

DI STETs J-di(uv) dx .
X

Part B (5x5=25)

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

(a)

(b)

(a)

Compute (96)°.

sarsHHs (96)° .

Or

Write the middle terms in the expansion of
9 12

x—=1 .
X

12
[x—gJ -ar eflfleunsasdled 2 eter BH 2 miLiLsener
X

CT(PGIS.

In a AP, if the 7th term 1s 39 and 17t term is 69.
Find the series.

@M Fal Hsbsmfer 7T-cug o miiy 39 whmib 17eug)
2 MY 69 craflédd g6 CsTLnrs STenTs.

Or

9 S-5662




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find the three numbers in GP whose sum is 21 and
whose product is 216.

®m QuBEGSAsTLND, Dz sml(Hs6srens 21
LHNID AFem QUmSGSsTns 216 erafldd e
PG GTERTEHEMET HeHTLHlLIGLD.

N (e
Prove nc, =—x"" 1)c(H).

n_ (1
Blmieys nc, =7x(n "¢y -

Or
_ n-1
Prove n, =nxx""p,_;.
_ n-1
Blmes n, =nxx""p, ;.

Prove cosll” +sinll — tan56° .

cosll® —sinll®

cosll’ +sinll®

& =tanb6°.
B cosll’ —sinll’
Or
Evaluate cot(x +y) = cotxcoty -1
coty+cotx
cotxeoty -1

UL srams cot(x +y) = )
coty+cotx

Compute derivative of cotx.

cot x -@er cUMSHHOEHLY FHTaRTs.

Or
. . . +
Find the derivative of f(x)= X TCoSx
tanx
+
f(x)= % -6 UMSBECFH(LY STETS.

3 S-5662




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

4 4

Find the value of (a2+\/a2—1) +(a2—\/a2—1] .
4 4
WL &HTems (a2+\/a2—1] +(a2— a2—1j :

The sum of first three terms of a GP is % ands their

product is —1. Find the common ratio and the series.

Qumses Csmifed (Wpse eperm 2 mliLseailer gmbHse %
wHNID AFem QUmsse —1 erafled bs UmESS Cgm_ifler
Qurgleurar Mg wHMID Siger CsTLeny SmeTs.

Find the value of

(@ n, =42n, ,n>4

p5 p3,
n
) LTS
n-1p, 3

DI STems :

(o) n, =42 n, ,n>4

5 Py’
np 5
—4:_,n>4
(<4) n_1p4 3

Prove tan‘{x_l)+tan‘l(x 1 =£.
X — 4

Hlmie|s tan_l[x —
x

Evaluate .[ xcosxdx.

L STems J.xcosxdx .
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S-5663 Sub. Code

23BMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Second Semester
Mathematics
ANALYTICAL GEOMETRY
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all the questions.

1. Define direction cosines of a line.
Camliger Sangs Csraarsamer euamI.

2. What are the different forms of equation of a straight line
in space?
Qeuaflufler CrrGamiqen CeucuCoum FETLM(HSET 6TeTeT ?

3. Define Skew lines.

Carl L Carhsamer euenyuimi.

4, What is the definition of tangent line of the surface?
ugliber CsrhGaTiqer cuanFuenD 6Teimen ?

5. Find the wvalue of &% so that the lines
x-1_ y-2 z-3 x-1 _ y-5 z-6

and are
-3 2k 2 3k 1 -5
perpendicular to each other.
x—-1 y-2 z-3 L x—-1 y-5 z-6
-3 2k 2 3k 1 -5

aad Carhser geammstarearm Osm@§ssts @ HeE&GnLELTS

ke wdllienus srems.



10.

11.

Define Direction Cosines.

Seng Csmepgensamer euanFwim.

Define orthogonal projection.

QemiGSsTar eipame euanruIm).

Find the equation of the sphere with centre (1,—1,2) and
radius 3.

(1,-1,2) & evwwLrsSab LHHD 3-8 YIOIEE|D QsTam

Carergdlen gwearun(p &rems.

Find the centre and radius of the sphere
2x% + 2y + 222 -2n-42-5=0.
2x” +2y* +22° -2n-42-5=0 GT6uTM Carerg sl

@WWILD WOHMID DTLD &TEHS.

Write the equation of the plane in intercept form.

Qeul_(hS giawT(H eulgeemar Sersdlem FETUTL L 6T(LHS)s.
Part B (5 x5 =25)
Answer all questions, choosing either (a) or (b).

(a) Find the equation of the plane through (2,3,- 4)
and (1,-1,3) and parallel to the x -axis.

(2,3,- 4) womd (1,-1,3)ar euflwns Qeegib HHID
X SNE&E®S @@s)ﬁmu_lrr@fr g,@'rgj,;f,]eifr FLOGTLT(H STEIrs.
Or

(b) Find the symmetry form the equation of the line
givenby x +5y—-2z=7,2x-5y+3z+1=0.

Camiiger FoearUmbhsmer ST aulgeliled Sreas.

xX+by—z="T,2x-5y+3z2+1=0

9 S-5663




12.

13.

(a)

(b)

(a)

(b)

Find the equation of the sphere passing through the
points (0,0,0), (1,0,0), (0,1,0), (0,0,1).

(O, 0,0), (1,0,0), (0,1,0), (0,0,1) aulung  Cgaogb
CamergSlen FOGTUTL aHL STETS.
Or
2 y-4 =z-5

Show that the lines x-2_ = and
1 2 2

x-5 y-8 z-1T
2 23 2
equation of the plane containing them.

are coplanar and find the

x—2_y—4_z—5m, be—5_y—8_z—7
1 2 g PR 23 2

craian @mser Carhsear erar &ML (Hs. CoIb oemel
2 LU FOTHEG HTETS.

Find the equation of the cylinder whose generators
are parallel to the line g = % = g and whose
guiding curves is the ellipse x* +2y* =1 and
z2=0.

afesm @ Sor el x” +2y° =1 wHmd 2z =0
QarerL 2 (heneTudlelr FWETUTL DL STETEH.  HH6T

o (peunsdlger GCam() g = % = gés@ @ eeTwieng).

Or

Find the equation of the right circular cone with
-2 y+1 2z-4

vertex at (2,—1,4) the line =~ 5 :

. . . 4
as the axis and semi vertical angle cos_l(—j.
V6

4
X)) CrirCsmeawTd cosl(—j, O FG
? J6
x—2:y+1:z—4 oHmd e (2,-1,4)

1 2 -1

QarerL Cpreul L gnlbenLl &Tems.
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14.

15.

(a)

(b)

(a)

(b)

Prove that the equation of the plane having
intercepts a,b,c with the co-ordinate axes 1is

il Z2o.

a b c
B AEHHEHES a,b,c @b Qe (HS Fi@mhamars

QarerL  sersdlen  Fwerm( Y2421 aen
a

b ¢
Bmes.
Or
Find the equation of the plane through (2,3,- 4)
and (1,-1,3) and parallel to the axis.
(2,3,—4) womd (1,-1,3) eam yerellser aufGw
Qadeugilb WLOMID X AFFSEG Q) ENERTLITETGILDTET

TS 6T FOGTUTL DL SHTeHTs.

Show that the lines x12=y;4=2;5 and

x-5 y-8 z-1

are coplanar and find the

2 3
equation of the plane containing them.
x—2 y—-4 z-5 . .x-5 y-8 z-1
= = LD LD = =
1 2 2 ho 2 3 2

aaid  Carhsdm @@ sHaTsHle D@D  erareyd
Sjapns Casrarherer Fersdlem  FOETUM LWL
SHITEO0TS.

Or
Prove that

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

2 v2 w2
represents a cone if — + — + — = d.
a b c
2 2 2
u v w .
—+—+4+— =d eraile
a b c

ax® + by? + 2> + 2ux + 2y + 2wz +d =0 GTGHTLIZ
QR FmDLS GDEGD erar Hlmies.
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16.

17.

18.

Part C (3x10=30)

Answer any three questions.

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

x-1_ y-3 z-4
1 -2 -3

of the line 1s

x+3 y-5 _ z-2

1 -5 -10 °

2c—y+z+3=0 eamw sasder Bz (1,3,4) eam

L&rerfludl e erdQmafliiLy GbuSmSsE STEHTS.
23 Bl = 1_1 =2 _23 =z _34 crenid Camiigemr Gbub
x+3 y-5 z-2

T - -5 T -1o eTa 16lmicys.

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

(38,-1,-1) eemn yerefluded x—-2y-2z2-7=0 eremm
saisans Qsr@omyd (1,1,-3) eam yerefller euflwurs

Qaegyommid 2 érer e Camergdler werUm(p &Tes.

Find the angle between the lines of intersection of the

cone 6xy — 2yz + 3zx = 0 and the plane x + y+ 2z =0.

6xy —2yz+3zx =0 etetm by x+y+z2=0 erem
sarpd Qeuligd Camer@pd CrTGarhsEns@ @ Cuwimer

Caramganss &mems.
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19.

20.

. . . . 8
Prove that sin® a +sin® B+ sin® y +sin”® § = 3 where

the line makes an angles «,f,y,0, with the pour
diagonals of a cube.

sin® o + sin® B+ sin® y +sin® § = % arar sT(h&. @S
a,p,y,0 caruer  GCaTl(&@D  epaeeill L SFiHED

@ ulerear Carenrid.

Find the equation of the sphere which passes through the
circle x> +y*+2>-2x-4y=0; x+2y+3z=8 and
touches the plane 4x + 3y = 25.

X+2y+3z2=8 womibd 4x +3y =25 wHu gerhsdr,

X+ y 42 -2 -4y =0 e el Lsmss Qsmar®
o arer Camergdlen FoaTUM Igenars SHesrLMlwe]Ld.
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S-5664 Sub. Code

23BMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2025.
Second Semester
Mathematics
INTEGRAL CALCULUS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

/2 (Sinx)S/Q
1.  Evaluate j dx .
0 (sinx)S/2 +(cosx)3/2
i (sinac)3/2
I STems -5 dx .

0 (sin 36)3/2 +(cosx)

/2
2. Evaluate Isin7xdx.
0
/2
LI STers Jsin7xdx.
0

3. Evaluate I x3e 2 dx .

Ix3e_2xdx DI STEhTs.



10.

Evaluate I 23 dx .
LI STETS J.xscfzxdx.

l2
Evaluate IsinG xdx .
0

72
. . - 6
I STems J.sm xdx .
0

Evaluate jﬁ j)-xy dxdy.

LI STers zjydxdy.
00

Evaluate ]l.jlj. x+y+z dx dy dz.
000

abec

I STems Ijj(x+y+z)dx dy dz.

000

Define S integral.

B Qarenserw euaprwim.
32

Find _(ny dy dx .

3

!

Find I'(1)

xy dy dx -en wSlliemLs srems.

e L

[(1)-ér whliewus srems.

S-5664




Part B (5 x 5 = 25)

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

”j‘2 \Jsinx
0 \/sinx + \/cosx

”f \sinx
0 Jsinx ++/cosx

11. (a) Evaluate dx .

dx -e wIHLIMLS STETs.

Or

(b) Prove that Iesin3 0de = 2?” .
0

IesinS 49d49:2?”6r6n Hlmie|s.
0

12. (a) Find the reduction formula for jsec” xdx .
jsec" xXdx -&@ GGODNSSD GHSHTSDSE ST

Or

(b) Evaluate J-x?’ sin3x dx .

Ix3 sin3x dx -epw HIAHS.

2 x
13. (a) Evaluate J- I xy® dydx
11

e 1

Ixy2 dydx -ew wdibhs.
1

Or

5 S-5664




14.

15.

(b)

(a)

(b)

(@)

(b)

Evaluate ” x% + y?dxdy over the region for which
x20,y>20 and x+y<1.

x20,y20 wopmd x+y<1l eeamm searmsafld
QLU Lg  erefled Hx2 +y*dxdy @ wiy

SIS,

/2
T

Prove that I Jtan@de = 5
0

/2

\lizané’alé’:z eTewT 9.
2 )

0

Or

Evaluate jc”‘Z dx .
0

=

Ic_xz dx -eow wHIAGS.

0

2 [

-111 oo .
Show that e*=2 _+ZCOZSMC_ ns;nnx
T |2 n“+1 % n°+1

n=1

in the interval (0, 27).

(0, 27) TG @ enL_Geuaflufled

o e 11 icosnx — 7.sin nx o Bipiey
= — (X &.
V3 n+1 4~ n’+1

2

n=1

Or
Find the Fourier sine series for f(x)=c in the

interval (0, 7).

0, L Qeuefluded X)=c &@E SLfluT e
0,7) @ flx) & o

QFTL_anré SHTEss.
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16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

Evaluate

/2

(a) I logtanxdx .
0

/2

(b) I——4£——dx.

. 1+ sinx
LI STETs

7l2
() Ilogtanxdx
0

/2

@ |

0

d dx

1+sinx

Find the reduction formula for J tan” xdx and also find

/4
ItanSxdx.
0
nl4
G@DESH eumiurlenl  Lwer(hisS ItanSxdx - 6ot
0
nl4

wEliemus srewrs. GCgd Itan?’xdx & LML STeTs.
0

Evaluate J..” xyzdxdydz taken through the positive
octant of the sphere x” + y* + 2% =a”.
x*+y* +2° =a® eremm Camergdle WensLiL@Sludley

jfjxyzdxdydz -6r LIS STeHTs.

5 S-5664




19.

20.

Prove that cosine series in the rang 0 to 7 for

X, O<x<rm/2
flx)=
T—x, wl2<x<nm

0  &ledl(mbal V2 cuen(y o atem  @ev_Ceuafludied

X, O<x<rml/2
flx)=
T—x, wl2<x<rx

QsmLeny smeTs.

ereorm  gmmlewr  Gasmengen

Find the area bounded by the parabolas y*=4ax and
x% =4by.

y'=4dax wpg  x*=4by ety UTeueeTWSS 6
UTUNISSILL L U@GSHew STems.
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S-5665 Sub. Code

23BMAA3

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - ASTRONOMY

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

What is mean by Zenith?

Csafls eremmmed erebmen ?

Define visible semisphere.

saTam&@&S (sfyb eyCsmard LHH eueFuim.
What is diurnal stars?

Sanagfl U g&HTD eremmmed ereser ?

Write the effects of Dip.

Dip e ellenerajseaner 6r(Lpgis.

Define refractive index.

paflaflasd @M cuamrumiss.
Write Cassini’s formula.
srflafuller &SHTSMS TS

Write the Kepler’s third law.
QaLierfler epermmid afldlenws erpg.



10.

11.

12.

State the formula for mean Anomaly.

synafl @hdlaramn &sslrsmss GNuHs.

Define sidereal month.

BU&gSST LISD U T

What is the age of Moon?

shdlreier cuwgl eremer?

Part B (5 x5=25)

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

(a)

(b)

(a)

(b)

Find the relation between Right Ascension and
longitude of the sun.

Gilwueafler  eueg  ghpbd  wHombd  SrEsCrens
@eupdpSler_Cw 2 arer O TLTLSMET 6T(LPGIS.

Or

In a place of latitude 45° show that the interval
between a star’s rising and the instant when it is
due west is constant.

<L sCrens  45° QL sFd @@ BLESSTD 2 WD
wHmib CuhaE Crréd eumbGurg o Larg @eLGeualfl
Blevowinang) eranLieng &l (Hs.

Find the condition that a star is circumpolar.

(b BL&5S 7D QUL L LDTEg) GTETLIS NS TewT

S (HUUTL L STl Hlwe]|b.

Or

Find the latitude of the place at which the longest
day is twice as long as the shortest day.

WBle Bewr praT @mélw Brever el @rer®H LG
Berworar @)L sdHer o sCransenwd sarLlwe,b.

5 S-5665




13.

14.

15.

(a)

(b)

(@)

(b)

()

(b)

Show that due to horizontal parallex P, then
moon’s angular radius is increased in the ratio
l:cosp.

feoLwol L @Lwry P srrewons, shdlreier Gamew
b licosp  &ldlgsHer dlsfssiiul Herarg

eTaTLIeNSS SmL_(h.

Or

Find the effect of refraction on a small horizontal
arc.

@m  SAdwu  HeLwllL  emerdild  @afleuasd
lenereneud serLPluiaid.

Derive Keplar’s third law from Newton’s law of
gravitation.

Bl Lefer FritL eldluledmbg Qaliwfer epermreaig)
el ereueurm QuUPLILGE DS eTemNS 6fleTéE;.

Or

The Nautical Almanac gives the Julian date of Jan,
1, 1940 as 2429630. Find the J.D of Jan 26, 1965
and the day of the week.

&L uEpemTmsDd smareufl 1, 1940 @er  egOallwieir
Cadlanws 2429630 erem cupmi@GdHmg) erated spemeur 26,
1965 wHmIbd eurrsSlen Branerd HeamL_Hluieb.

Find the relation between sidereal and synodic
months.

usseUT () woHmib HCarmeds LISHSEEEE QL Cw
o 6Tem QFTLTenLid SHer_HluieyLb.
Or

Find the epact of the year 1952.

1952 yib  gerger  @Gflu  paETHE@SL  FhST
YT (H &L 2 e BTt 6T Hsdwnrgd
SeHTLHlweLd.
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

Prove that the latitude of a place is equal to the altitude
of the celestial pole.

Rm QLsder < sCrans gGipausdear 2 wTsSSHHE &b
cTerLeng [HlepLidgse, .

Find the geocentric distance of a station of geographical
latitude ¢ .

Halulwed = gCrens ¢ Blavoowsder Laleww grysanss
SeTLPlwiaid.

Derive Cassini’s formula.

Caélaflen Gsdrsams ereueumn Qumem ererm 6leTd@Hs.
Prove that m=u—esinu.

m=u-esinu eer Hlmie|s.

Find the maximum number of eclipses in a year.

@@ eUMLSFHD Hsul s srearhisaier eramanilsamaami
SIESH L_a|LD.
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S-5666 Sub. Code

23BMAA4

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - ANCILLARY MATHEMATICS - 11
(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)
Answer all questions.
Define : Vg.
cuepTwm : V.

If /7 :x23§—2x2yzf+2y24/; find fo.
f=x23{—2x2yz}+2yz4]€ erentled fo SHITEHTS.

Find the complementary function of (D2 + l)y =e?,

(D2 +1)y =™ —a1 gImenE FMTL| STERTS.

2
Solve : ﬂ+2Q+y=0.
dx® dx

2
Siéa : jx?;+2%+y=0.

Define odd and even functions.

@hen LHMID @Il L FTTLSMET U

Define Fourier series for f(x).

floc)er wAwir Qsr_any cuepywimy.



10.

11.

12.

Write Lagrange’s formula.
WETTRRD SSHTEMS 6T(HEI5.

State Newton’s backward difference formula.
By Lafler WearCammadlu @&sHrsms er(psis.

Write the angle between the two regression lines.

@m Geatarereys CarhsEnsE Qeluwlorar Casransans
(PSS,

State any two properties of regression coefficients.

o Lan Qariiy Oswpsseier gCsaib @reamp LTSS
M G.

Part B

(5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Prove that curl(r"7)=0.
curllr"7)=0 erar Bpioys.

Or
Prove that grad(r")=nr"2F.
grad (" )=nr" % eran Hmeys.
Solve : (D*—2D+4)y =" cosx .

s : (D3 —2D+4)y =e” cosx .

Or
2
Solve:x2—dz+3xﬂ+y= 1 5
dx dx (1—x)
2
.. 20@°)Y dy 1
+3x—+y=
Eige : x 5 xdx y T

S-5666




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Express f(x)=x(-z <x <) as Fourier series with
period 27 .

(~r<x<7) erarm @en_Qeualluder 27 STOEHE|L_6T
flo) = x - wAwir Qsmyrs (PGS

Or
Find a sine series for f(x)=c in the range 0 to 7.
0, 7) S&fled f(x)=c—ar ewaen QAsTLapys srams.
If U, =246, Uy, =202, U =118 and U,, =40
find U, .
srawrs Uy =246, Ugy =202, Ug =118 wpmid
Ugy =40 crafleb U .

Or

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

X:|5]|6]9]|11
Y: |12 13|14 | 16

@&rTErd Qe sdgmadr  GsHrsans  LwerU(HSS
x =10-mh@ Blasyrer LI srars.

X:| 56|91
Y: |12 |13 |14 16

Narrate the uses of correlation.
QL (Hmaller LWGTSameT 6T(Lpgis.

Or

What are the uses of regression lines? And what are
the regression equation.

GeramrenLoys  Gamigenr Lwenser wmg?  Gogib
erarenL_6 & FLoeTUT(H eTeTMTED 6TeTe ?
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16.

17.

18.

19.

20.

Part C (3x10=30)

Answer any three questions.

(a) Provethat:Vx(¢f):V¢><}?+¢(V+]?).
(b)  Prove that: Vx(Vxf)=V(V.f)-V*f.
(@) Bmas : Vx(9F)=Voxf+olv+F).
(@) Bpas : Vx(VxF)=V(V F)-v2F.

Solve : (D2 +1)y =x%e* +xcosx.
Sirde (D2 +1)y =x"e" +xcosx.
Find the  Fourier series for the function
flx)=x*-m<x<nm.

flox)=x? ar syfuir efleeids srars. @i —7 <x <7
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

Gemeumd  edlugmsaiadmbg  x =21 wHomb  x =28-&@s,
y—a LI STems.

X: 20 23 26 29
y:|0.3420 | 0.3907 | 0.4384 | 0.4848

Obtain the two regression lines from the following data :

x:|42 |44 |58 | 55|89 |98 | 66

y:| 56|49 |53 |58 |64 |76 |58

Qemeu(md  Saeueell UweaTUBSS, @@ o Ler Qsriiys
Carhis@meTu|d STas.

x:|42 144 |58 |55|89 |98 |66
y:| 56|49 | 53|58 |64 | 76|58
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S-5667 Sub. Code

23BMAA5

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied — MATHEMATICAL STATISTICS —1I

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define a discrete random variable.

saflssal FoeumiiriL wrhlanw euenFwm.

Define the probability density function.
HlEDpS56 QLTSS FTienls euanyuiml.
Define a binomial distribution.

FFIRMILIL] LITEUENE) eUenFulm).

Define a Poisson distribution with an example.

LMUETer LFeuae) ef(hSGISSTL(H L6 euenFuimi.

Define the region of rejection.

Grrpdw Blyraflliuemel eueprwm.

Define simple sampling.

FTGTTETS FoDIenel QI Tuiml.



10.

11.

Write down the test for the difference between the mean
of a sample and that of a population.

sameier syrefl LOHMID WLESET QFreansullen Frrafssmen
Mgwunssdlen Cargamanapw 6T(pg).

Define F-distribution.

F-ugeuened euanyuwim.

What is meant buy ANOVA?
ANOVA erempréd ereres 2

What is LATIN square design?

LATIN ieowoliL (8817 6Uig6uLDd) GTETLIG) 6T6hren ?
Part B (5 x 5=25)

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

(a) Find the constant C so that f(x):C(Z/S)x; x=1,2,3...
satisfies the p.d.f of a discrete random variable x .

f(x)=C(2/3); x=1,2,3... eremug x eratp sessaf
sflgw eumiyerer wrhlevws Qareamp p.d.f.eow yisd
Qewidlerg) erempred wrMled C-amwid smers.

Or

x+1
(b) Let x have the p.df f(x)=7 9
0 otherwise

if —1<x<1

find the mean and standard deviation of x .

x+1 .
v adug fW= g L
0 DDDLIg

QupdBBsTL X -Gamar syrgdl LOMID L Lelewssbd
< FweuhHend Sres.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

Find the mode of the normal distribution.

FMSTTTET LTEUIET (PSS HTams.

Or

State and prove additive property of binomial
distribution.

FFBOILIL LTeuedlen gn(hged edldlanwis gaml Hlmic|s.

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

@ Brewrb 800 (pewp eisliLhidng. GCoaib emeui
350 epn goe GCumdleammri. qeaibleumm Crrsdleabd
soaumitble eletiu@dpg eer  aT(OSHS Csmerar
Plguyom?

Or

The following data gives the means of two samples
taken from a population examine whether there is
any significant difference between the two sample
n,=1000, n,=2000: x,=67.5, x,=68,0=2.5.

Qramp  wrdflaear @@ Csrgudd @b
ah&sLULIgmSSng n, =1000, n,=2000: x,=67.5,
xX,=68,0=2.5

@nBs @ram@h wrfsEh elgdwunsbd o crergm?

Find 95% confidence limits for the mean of a
normally distributed population form which the
following sample was taken 15, 17, 10, 18, 16, 9, 7,
11, 13, 14.

FMGMTERTLOTS MBICUTSlssur L D& G ET
Qsrensuiledl(ppg GupriulL wrdlflsdr wapGu 15,
17, 10, 18, 16, 9, 7, 11, 13, 14 eraflleb gyrefssrer 95%

(r_r;u')uas GTLMCHENETSH: HITEHTS.

Or
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15.

(b) If for one half of n events, the chance of success a p
and chance of failure is ¢, while for the other half
the chance of success is q and the chance of failure
i1s p. Show that the standard deviation of the
number of success is the same as if the chance of
success were p in all the cases.

n flapeyseiler @ LuTHEE Ceudd eurwitiy P wophmibd
Corovelssmar  eumiiy q erafle, wHm  wmd
Qeupdssrer eumitiy q wHmib Camoelilssmear eumiiliL]
D eTemmmed eTéem &hsiuniseigb eubdl eumiitiy p
A5 QBHSTO g Qeuddl eumuiliL erarentseansuder
S L aflevsd erer bHlemldl.

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

No.ofheads 0 1 2 3 4 5 Total
Frequency 15 45 85 95 60 20 320
obgl  BIETWBISET 320 sLeaned &L Lu(dlearmgl
SEAEET, fleanL&@Ld eTesTentl BN &G
Qar&sLIUL(HETeTg. BranTlsamsd bhbleneuimeang erer
THS58IE QETETETOMDT CTET U1S.

soaseflar cramenfléens 0 1 2 3 4 5 Total
<18l Tl 15 45 85 95 60 20 320

Or

(b) Prove that if n, =n,, the median of F-distribution is
at I'=1 and that the quartiles @, and @, satisfy
the condition of @, @;=1.

n=n, eald, F-ugaudu @ fleoew F=1 @
o drergl wHM @ wHMD Q; PHw STOWLRIGET

QR Q,=1 e Hupsma@u yisd CQewuderpar
craLieng HlemLdl.
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16.

17.

Part C (3x10=30)

Answer any three questions.

Obtain the (a) mean (b) median and (¢) mode for the
following distribution

0 elsewhere

KM:{Gu—x% if 0 <x <1

oTam  LTeuasE@ (<) Fymarl

6(x—x?) if 0<x <1
0 OO
(<) @LWEGSTH LHHID (B) UMSBWE STETS.

If X is normally distributed with mean 8 and S.D. 4 find
(@) P(5sx<10)

(b) P(10<x<15)

(e) P(Ix—5| < 15) .

GTGIT TGV

(2) PQx—5|S15) WS SHTEHTS.
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18.

19.

20.

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

@ prefled L Qumb cNuggisser ubdl 144 BILGET
Qemanerulligy b 100 BITL_&ET QL_dveSludlgyd
sasSlHsaslul L g syrefl lusgiss@Ephd HL eflessphd
wopGu Csearenaruie 4.5 womibd 1.2 erermibd, GlLededludled
54 wHobd 1.5 eermb 2derer.  CLddlewu el
Qeemaneruileh NS ASHED 6TETm oD (LPigU{LOT?

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

Cow’s milk 1.8 20 19 16 1.8 1.5
Baffalos milk 2.0 1.8 1.8 2.0 2.1 1.9

6 us wrhsaldmBEHD, 6 e  wrhHsefledHhgib
Qupuiur urdléd odtar  YrssssHer ereyser ECL
wsHwsgiab Csrhissliul(Hererar  Semeusaid o erer
Caumun(h) pé&Hwsgliaid eumiibsemer?
L&D LIMeL 1.8 20 1.9 1.6 1.8 1.5
eT(HeNLD ume® 2.0 1.8 1.8 2.0 2.1 1.9
Analyse the variance in the following latin square
A8 C(C18 B9
C9 B18 Al6
B11 A10 C20
ECLp o drar Cavl iger Fgiddlen LFeudLIlG DLUIMIS STEHTSE.
A8 C(C18 B9
C9 B18 Al6

B11 A10 C20
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U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - OPERATION RESEARCH -1

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Define optimum solution.

2 &g Sty euaTwm.

Write down the mathematical formulation of LPP.

LPP Wern sanfls o (heunss GQewepanpanul eT(pgis.

Define standard primal problem.

Hlevowinar (pseranto Slésame euaTwim).

Prove that the dual of the dual is the primal.
@raLwler @renl Cu (pserenwinergl erenr blenLdl.

What are the methods available to obtain an initial basic
feasible solution of transportation problem?

Cuns@aursg Sssqssmar Y rbU SgliumL FTsluwnmer
Sireneuls CLp eTeTar (PenDSET 2 eTeren ?
Write down the various steps of matrix minima method.

Gl M&ev Waflwr apanmuller LOGeum Lg&aT 6T(LHgis.



10.

11.

Discuss the Hungarian method of solving as assignment
problem.

uanfle Hssmas Sré@n anmCsilu paperw afleufl.

Explain the method of solving a maximization
assignment model.

Quiigrs@ge uafl wrdflaws STéEh Wapaw ellars@s.
Define the idle time on a machine.
e smalluller ewawbn Crrsams cuanrum.

How will you solve the sequencing of n jobs on three
machines?

epary  smelgefles n— Ceouemeseflear cuflans penmenw
ereueumm SriLSigser ?
Part B (5 x5 =25)
Answer all questions, choosing either (a) or (b).

(a) Explain about the nature and feature of O.R.

OR. @ér gseterp WHMD SbsBsmers  UHD
cllené&s.
Or

(b) Rewrite in standard form the following LPP
Minimize Z =2x, + x, +4x,
S.to
—2x, +4x, < 4;x, +2x, + x5 2 5; 2%, +3x5 < 2
x;,%9 20 and x, unrestricted in sign.
Eparayid LPP- eow fleveowrar cugeugdled Werhibd
GI'@@_I&S
B&flmy Z = 2x, + x5, + 4y
sLhHuurhser
—2x, +4x, < 4;x, +2x, + x5 2 5; 2%, +3x5 < 2

X1,%9 20 womib x4
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12.

(a)

(b)

Use duality to solve the following LPP.

Maximize Z =2x, +x,

S.To

X, +2x5 <10,x, +x, <6, X, —Xy <2, x; —2x, <1;

X.,%9 2 0.

@Qriel,s gserewew  LweTLHSS

LPP eww §iéseyid.
B&flmy Z = 2x, +x,

sL(Huurhser

CuearamiLd

X, +2x5 <10,%, +x, <6, X, —Xy <2, x; —2x, <1;

X1,%9 2 0.

Or
Use penalty method to solve
Minimize Z =12x, +20x,

Subject to the constraints :

6x; +8x, 2100, 7x; +12x, 2120 and x;,x, >0.

B&fmy  Z =12x, +20x,

sLHuur@hser

6x; +8x, 2100, 7x, +12x, 2120 wH@ID Xx;,%Xy 20.

sarLenar (pevperw Lweru(Bsd Cuoed smamid LPP

oW Siés.

S-5668




13. (a) Solve the transportation problem using Vogel’s

method.
D E F G available
A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

Requirement 200 225 275 250
Geurrsellar Camymu (pevperw LweTLHES SpssTamibd
TP-fssme Sids.
D E F G available

A 11 13 17 14 250
B 16 18 14 10 300
C 21 24 13 10 400

Requirement 200 225 275 250

Or
(b) Solve the following transportation problem.
From To

A B C Available

I 6 8 4 14
II 4 9 8 12
111 1 2 6 5

Demand 6 10 15

Epasramib TP Hssme Siés.
From To
A B C Available

I 6 8 4 14
II 4 9 8 12
111 1 2 6 5

Demand 6 10 15

4 S-5668




14. (a) Solve the following assignment problem.
A B C D
I /18 26 17 11
II| 13 28 14 26
1| 38 19 18 15
IV\19 26 24 10
Eparanid uailudl fssama Srsseab.
A B C D
I 8 26 17 1T
IIr| 13 28 14 26
1| 38 19 18 15
IVvi19 26 24 10
Or
(b) Solve
M: M: Ms My
J (5 8 3 2
J2 |10 7 5 8
Js |4 10 12 10
Js \8 6 9 4

Eparanid uafllllL fssama Erssea]b.

M
Ji [b5
Ja

Js | 4
Ja |8

10

Mo
8
7

10
6

Ms
3
5

12
9

M.
2
8

10

S-5668




15.

16.

(a) Solve the following sequencing problem.
Job: Ji1 Je J3 Ju Js  Js
MachineA: 1 3 8 5 6 3
MachineB: 5 6 3 2 2 10

Geraupd euflens wpevp Hasme Eirsseyb.
Gauamed : Ji1 Jo Js Js Js  Je
Qupdyp A: 1 3 8 5 6 3
@Qupdmp B: 5 6 3 2 2 10

Or
(b) Solve the following sequencing problem.
Job : Ji1 J2 J3 Ju Js

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

Yeraupd euflens penn sarrdans Sissab.
Gauemev : Ji1 J2 J3 Ju Js
Qupdmp A: 5 1 9 3 10
@Qupdgp B: 2 6 7 8 4
Part C (3x 10 =30)
Answer any three questions.
Solve the LPP using graphical method.

Maximize Z = 3x; +2x,
Subject to the constraints :
—2x, +x,=1

x, <2

X +x3<3

X,,%y 20

aueruL pepow Lwau@ss &p Qsrhssiiul Herer LPP
SIEDS ST&s.

B&fly Z = 3x; +2x,

ST &er

2%, +x, =1

x; £2

X, +x5<3

X;,%9 20

6 S-5668




17.

18.

Solve the LPP using dual simplex method.
Minimize Z =3x,; +x,

Subject to the constraints :

X +x, 21,

2x, +3xy 22

X1,%9 20

@rieo simplex wpepow  Lweau®sS  Spsranid
Qarpssuul_perer LPP savsans Siés.

B&flmy Z =3x; +x,
S (Huum(ser

X +x, 21,

2x, +3xy 22

X1,%9 20
Find the optimum solution for the following T.P.
D: D2 Ds Ds Supply
S1 42 48 38 37 160
S2 40 49 52 51 150
Ss 9 38 40 43 190
Demand 80 90 110 160

Epsranid QsrhssuulGearear T.P sawsdn@ 2 s65 Sraneu
SeT(H L1 .

D: D2z Ds Ds Supply
S1 42 48 38 37 160
S 40 49 52 51 150
Ss 39 38 40 43 190

Demand 80 90 110 160

. S-5668




19. Solve the following assignment problem.
I II III IV
A (42 35 28 21
B |30 25 20 15
C |30 25 20 15
D 24 20 16 12

&G Qarhssiiur(perer A.P sansas Siss.
I I III IV
A (42 35 28 21
B |30 25 20 15
C |30 25 20 15
D @4 20 16 12

20. Use graphical method to find the minimum elopsed total
time squares of 2 jobs and 5 machines.

Machine
Job 1 Sequence A B C D E

Time inhours) 2 3 4 6 2

Machine
Job 2 Sequence C A DE B
Time inhours) 4 5 3 2 6
aueruL  (peperw uUweatLhsS Gereumd  euflens
POD SBTENS s

Qupglyid
Caumeo 1 @fleos wpeop A B C D E
Gpyd 2 3 4 6 2

Qupglyid
Coumme 2 @flews weop C A D E B
Gpyd 4 5 3 2 6
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S-5669 Sub. Code
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U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied — TRANSFORMATION TECHNIQUES
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
1. Find: L(sin®2¢)

srers : L (sin3 Zt)




10.

Find : L* (L]
s+2s+5

sreans 1 Lt _ 5
s+2s+5

Define even function

@l e FTrenLl eUE T

Write the formula for 'd,' in half range sine series
Sareiss asear Qsmifle 'b," srewr GSTD eSS
Define Fourier cosine transformation

Spflur Qsrenger o (HLTHOD SHTes

Find Fourier sine transform of f(x)=1/x

f(x)=1/x e Syflwm enger 2 (HLLIHDHLD SHTeHTS

Prove : Z((—l)”) =i
) 2
Boess : Z(-1")=—"

Find 27| 21 |
2"=2z+1

. a z+1
snes 2| —5———— |-
z°-2z+1

5 S-5669




Part B (5 x 5 = 25)

Answer all questions, choosing either (a) or (b).
11. (a) Find: Llte"sint).

srangs: L (te_t sint).

Or
° —t_ -2t
(b) Prove: je ¢ dt =log2.
0
o —t -2t
Blmiays : je dt =log2.

0

12. (@) Find:L'|—5*2 |
(s2+ 4s+5f

e [ s+2
sers 10t ]

Or
() Solve : %+2x—3y=t;%—3x+2y=e2t where
x(0)=0, y(0)=0.
Sige %+2x—3y:t ;%—3x+2y=e2t @dle

x(0)=0, y(0)=0.

5 S-5669




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Expand f(x)=x(—zr<x<x) as a Fourier series with
period 27 .

27 @QeLGeafllledy f(x)=x(-—r<x<m) gy M
QarLgns Mg er(pgis.

Or
Find a Fourier series for f(x)=2x—x" in (0,3).
(0,3) & f(x)=2x—-x" @@ wlwui QsrLit srems.

State and prove convolution theorem.
o L umpssD Cahniams smems.

Or

Prove that : z[lj = log [ j |z| >1,n>0.
n

Bmies : z (i)—log( J le|>1,n>0.

Find Z(2e).
STETS Z(2 _1).

Or

Find z™ {m} .

SIS : 2 {ﬁ}

4 S-5669




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

(@) Find L{ coshat).

(b) Evaluate _[ te ' sintdt.
0

(S) SIS L(t%oshat).
(<p) LAY Srems J'te‘?"sintdt.
0

2
Solve the equation 4y + 2dy _ 3y=sint given that

dt>  dt
y(0)=y'(0)=0 using Lapse transform.

d’y  2dy .
— + — — 3y=sint 6T 6T
de*  dt J P

FLOGTUTL DL @TLINE 2 (HMHSasLl LweaTUBhSS Si.

y(0)=y'(0)=0  erafled

Find a cosine series in the range of (0,7) for

X 0<x<£
f(x)= 2

T .
=X §<x<7r

X 0<x<£
f(x)= 2 -H& (0,71') ig§8le Csmengenr Qgmir
T—x E<x<7z

SHITEO0TS.
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19.

20.

i . X |x| <a
Find the Fourier transform of f(x)=

X |x| <a

f(x)={ -h@ wilwum 2 uorHbd srems.

0 |x| >a

2
Find : Z™ I
(z+2) (2 +4

2
srews : 2 z 5 .
(2+2) (22 +4

0 |x|>a'
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U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied — OPERATION RESEARCH — 11

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Describe various types of replacement situations.

LoCeaum euenswmer wrHM Hlepeenosaer alleuifl.

Define group replacement policy.

G LIHN CETETEmSMmL eUETWM).

Define shortage cost.

UHOTEGH®D CFame auaTwIm).

Define inventory turnover.
@ (BLIL| QU(BLOTETLD GUENTUIMI.
What is queueing theory?

afleng CamUmH ereTmmed 6reie ?

Define capacity of the system.

Senwider Spever euanywim.

What is called the dummy activity?
Cumell Qewur® erar SmPssLlibheug 6Tgl?




8. Define dangling.

cuemalieraraled Cgmmhi@Gealams euayuim.

9. What is called the two-person zero-sum games?

@reawr®  pur  gomelu  Ogmens  eletmwm(D&eT  eren
&m@é&ﬂu@m@ 6Tyl ?

10. Define payoff matrix.

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

11. (a) The cost of a machine is Rs. 6,100 and its scrap
value 1s Rs. 100. The maintenance costs fund from

experience are as follows.
Year : 1 2 3 4 5 6 7 8

Maintenance cost 100 250 400 600 900 1,200 1,600 2,000
Rs.) :

em Quipdlrsder oleve . 6,100 wLHOID Ser
eodlyms  wHiy  ep. 100.  ugmofiy  Sj@iUeuD
Yemeupomm :

et 1 2 3 4 5 6 7 8

ugmofliy deeey 100 250 400 600 900 1,200 1,600 2,000
(em.) :

Or
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(b)

Year :

A firm is considering replacement of a machine
whose cost price is Rs. 17,500 and the scrap value is
Rs. 500. The maintenance cost (in Rs.) are found
from experience to be as follows.

1 2 3 4 5 6 7 8

Maintenance 200 300 3,500 1,200 1,800 2,400 3,300 4,500

cost (Rs.) :

2T :

When should the machine be replaced?

¢@® Hoaed o6 Qupdisems wmpp ufdss
aumSlammgl. @m Quipdrsder elame em. 17,500
wHMID  Sger evdlgru iy em. 500. ugmoMiy
Siepueld Werelmmm.

1 2 3 4 5 6 7 8

G@eevey (em.) : 200 300 3,500 1,200 1,800 2,400 3,300 4,500

12.

(a)

(b)

@Qupdrsas eriGurg wrbHm GCeueT(HIb.

Explain the difference types of costs associated with
inventories.

FTE@HEpLer  Cariiyerw  UoCeuwm  eueswner
Qea|samer allaTsEs.

Or

A contractor has to supply 10,000 bearings per day
to an automobile manufacture. He find that, when
he starts a production run, he can produce 25,000
bearings per day. The cost of holding a bearing in
stock for one year is Rs. 2 and the set-up cost of a
production run is Rs. 1,800. How frequently should
production run be made?

3 S-5670




13. (a)

(b)

14. (a)
Activity :

Preceding
activities :

0 RUIUBSSTTT Q@ < GLr@wrenLie
o husHwunerms@ @ preverse 10,000 srhig
o (pemersamer eupmis Ceuam(Hibd. eur 2 HuSenw
Qar_righ Gurg @ preversE 25,000 srmiE
o (pemarsamer 2 HusH CFiw  (pud eTerm el
san@ Uil ssmt. @ wELsEHNG @6 Cumh Gnuy
wmasdBsGh Gewe) . 2 wHHD @B 2 HUSH
Qusssdler Cg o1 GCsewey ep. 1,800. ereucueray
2 HugSH Qsuiw Cauamhid eTarLans Samdbdl (.

Explain the classification of Queueing models.

cuflens wrdlfluler euansiium el 66T @s.

Or

Customers arrive at a sales counter manned by a
single person according to a Poisson with a mean
rate of 20 per hour. The time required to serve a
customer ahs an exponential distribution with a
mean of 100 seconds. Find the average waiting time

of a customer.

cumgSenswrarisear e wanfl Crrsdne srmeflurs 20
eram elldlssdler e Lmlser CFwdepeamuler Lig ¢m
pUrTe®  Blieudlgsliiu@d  elpumer  awwSSHHE
QUMSIDTTEET. @ eUMgsaswuTer(hs@ GCsameu Gguiw
Coamauipd  Cprb  grmeflurs @@m  HCaus
ABCwursgdler 100 eflanmiqser. e eumigdHanswmarien
syranl srsdlmuy Crrsans seamb .

Draw the network diagram for the following data.
A B CDUE F G H I J

None A A B A BE C DF G HI
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Getreu(Hd ST 5 EHES@ UMELIETATENE UG TE.

Qewdurf : A B CDUE F G H I J
poHeoSW None A A B A BE C DF G HI
CQewdur® :

Or

(b) Draw the arrow diagram
Activity: 0-1 1-2 1-3 24 2-5 3-4 36 4-7 57 6-7

Duration: 2 8 10 6 3 3 7 5 2 8

Q| eUenFUL LD 6UEn TS,

Ceweour@ : 0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7

SHTeolb : 2 8 10 6 3 3 7 5 2 8

15. (a) Solve:

A |2 15 -2
A |5 6 —4
As|-5 20 -8
& sramib eflenerwimanL Sirds.

B: B2 Bs
A |-2 15 -2
A |5 6 —4
As | -5 20 -8

Or
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16.

17.

~2 0 0 5 3
3 2 1 2 2

Solve :
®) Solve:) =~ o g _5 ¢

5 3 -4 2 -6

-2 0 0 5 3
3 2 1 2 2
-4 -3 0 -2 6
5 3 -4 2 -6

CuCe Qar@ssiiul_(Herer elleerwm el $irés.
Part C (3x10=230)

Answer any three questions.

The cost of a new machine is Rs. 5,000. The maintenance
cost of nth year is given by C,=500(n-1);n=1.2,...
Suppose that the discount rate per year is 0.5. After how
many years it will be economical to replace the machine
by a new one?

e ydu Qupdrsser edene ep. 5,000. nth oyeamriq e
ugrofty  Qeee) C, =500(n-1);n=12,.. ea@LsIDS
seT@EnUly aldlsd 0.5 ererm eneusgisECasTeTColmbd. eTdsenan

arhseErsel WUng ydu  Qubdrsas  wIHDICUF
SGHaONs @) (HSEHLD ?

Explain the deterministic inventory problems with no
shortages.
uborEG®D @earod Blifaruissiul L gr&E SHesosamern
cflemd 5.
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18.

19.

Patients arrive at a clinic according to a poison
distribution at a rate of 30 patients per hour. The waiting
room does not accommodate more than 14 patients.
Examination time per patient is exponential with mean
rate 20 per hour.

(a)
(b)

(©

)

Find the effective arrival rate at the clinic

What is the probability that an arriving patient will
not wait?

What is the expected waiting time until a patient is
discharged from the clinic?

weanfl Crrsdb@ 30 Corureflsedr erarn  elflzsdle

ursen  aNflCurasdheE Crrumaisdr o@m Heaflalsdns,
aumSpTrgeT. &rHHmLL  Ampuiledr 14 CpruneflseErss
Cued @Llevene. e CormureisE uflCemseamear Gewiuyb
Coyw grmefluns e wanfl CrrsdneE 20 aisib.

dlaflaflsdler Lweperer aupans lflgssms searLMls.
aumd  Cprwrefl  srsHmssTod @ @wUUSDHSTET
Hl&DSEH6 cTemer ?

Seflaflsfledlppg Crrumefl CQeuelCupOUILGDL  cueny
&T5E (H&EGD CHILD eTeleUana, ?

A project has the following time schedule

Activity Time Activity Time
1-2 4 5-6 4
1-3 1 5-17 8
2-4 1 6-—38 1
3—-4 1 7-8 2
3-5 6 8—-10 5

4-9 5 9-10 7

Construct PERT network, compute?,, 7, for each event.
Find the critical path.

. S-5670




R S LsSDE Yereumbd Chr i L euement 2 eTerg).
Qewdumr) Criid Qewdum() Criid

1-2 4 5-6 4
1-3 1 5-17 8
2-4 1 6-8 1
3—4 1 7-8 2
3-5 6 8—-10 5
4-9 5 9-10 7

PERT auawaliGeranened 2 (heum&sa]L.

eaCeurmp  Hlapeinh@gnd 71,7, sansdhd. @sdlwwnmer

LITanGenWis SHesrL_ls.
20. Use graphical method in solving the following game
Player B
B: B: Bs Bs
Player A A1 |2 1 0 -
As E 0 3 2}
aueruL  (pevperw UwearuhisS berelpd  aflenemuimient
S
aigt B

Bi B: Bs B
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S-5671 Sub. Code

23BMAA9

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied — MATHEMATICAL STATISTICS - 11

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Event.

Bl&pey eTerlens euenuimI.

Define probability function.

BlEDSH6| FTieanL U Fum.

What is called a Mathematical expectation?
santlg rHTUMTLIL eTaT SMPSSLILI(HGIS 6TEl?

If X is a random variable and a and & are constants then
show that E(aX +b)=aE(X)+b.

X eretrug) Eyom wrd wHMID @, b ererug wrHedlsar erefled
E(aX +b)=aE(X)+b eran sm_(.

Define binomial distribution.

FRBMILIL] LITEUENE) GUENTUIm).

Write the M.G.F. of Poisson distribution.

Lmiemer Leuedler 6rid.edl.eTil. enwl 6T(Lpgis.

Explain about tests of significance.

wsHwsgies Canganar UMM 6fleTs@Hs.



10.

11.

12.

What is called sampling distribution?

IS Lreued eTETMTE) 6TEbTE ?

Define chi-square variate.

,(2 wrour® eUeFuImI.

Define Student’s ¢ distribution.

LOTEwTGU e 6T ¢ LITaUEd GUanFuimI.

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Prove that the probability of the impossible event is
zero (P(¢)=0).

srsFwammerars  Blaspelear Hlapsse  Lgaluib
(P(¢)=0) eran flep9.

Or
State and prove the Addition law of probabilities.

Blapsseiler sl Lo alfaw s sigaman Hlepdssab.

Find the expectation of the number on a die when
thrown.
@m usaLaw 2 BLhHb Curg ded eursgmigw

cTaentlen senfls erdlTumTiienL seumsdl(H\s.

Or

Explain about characteristics function.

Apuwey griy upd alerd@s.
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13.

14.

15.

16.

(a)

(b)

(a)

(b)

(@)

(b)

Ten coins are thrown simultaneously. Find the
probabilities of getting at lease seven heads.

usgl  prewwmser oG ;ﬁgﬁmjg@@ GETL_LILIL_ L6
G®ODHSULFD () SMO&HET 6ill(LPeUGHSmert ﬁ]a;@g,a;emm
st (il .

Or
Derive M.G.F of normal distribution.

@uwevy ureualer M.G.F enwr augpell.

Explain about critical region and level of
significance.
wsdwuorer uGdH wLHOIDL  WsHwusgeuser Hlae
ubdl eflerd@s.

Or

Discuss the importance of standard error in large
sample theory.

Quilu  wrdfl  Casrumigd Hlaeowrear Geampuder
wsIwusgasdeaar ubd eilerssab.

Derive C.G.F. of y* distribution.

2 uraedar C.G.F. epws eugmed.
Or

A random sample of 10 boys had the following 1.Q’s
70, 120, 110, 101, 88, 83, 95, 98, 107, 100. Do these
date support the assumption of a population mean
1Q of 100?

uss Hmeurseaflenr g From wrHMA Qereumn 1.Q.
IfeTosenar 70, 120, 110, 101, 88, 83, 95, 98, 107,
100. Gsramr@erearg. @Qbs sSreyser wW&s6ET Csmans
gyrefl 1Q @er 100 awrarsas usflsdeammereor
CTET SITGHTS:.

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

State and prove Bayes theorem.

Cuullev Capmsens gl Blepldssab.
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17.

18.

19.

20.

Three urns contain respectively 3 green and 2 white balls,
5 green and 6 white balls and 2 green and 4 white balls,
one ball is drawn from each urn. Find the expected
numbers of white balls drawn out.
eparn unsrmsefler papCu 3 LFms wHmID 2 CeudTenar
UBSISET 5 uFms Wwomibd 6 Geudrener UBgGSET LHMID 2
ugems HMID 4 Ceudtener LBGISET 2 emamar. eeubleum(m
umsSrsded @mhbg @@ ubns ahiEGD Cung Hal&Enh
cuetener Libgisaflen eramanflEamsuier sanfls erdliumrenu
SeHTLMS.

Derive the first four moments of binomial distribution.
FFHMILIL LTeUedler (S BTenE, S(HemTBiSaer &medl.
A dice is thrown 9000 times and a thrown of 3 or 4
observed 3240 times. Show that the dice cannot be
regarded as an unbiased one and find the limits between
which the probability of a throw of 3 or 4 lies.
@@ UsemL 9000 @wep 2 HLLliUlL fld 3 g
4 eremug 3240 (pevp FHMLSFFH. USOLOW @(H USHE
SMTUDD QRETOTEH H(HS (PlGUITF eTerlens ST (hmbisear. Gogiib
3 oog 4 dpeugharear Hlspsseid 2 66T aurbLSmar
SeTLPlwaid.
A survey of 320 families with 5 children each revealed the
following distribution.

No. of boys 5 4 3 2 1 0

No. of girls 0 1 2 3 4 5

No. of families 14 56 110 88 40 12

Is this result consistent with the hypothesis that male
and female birds are equally probable?

SOT 5  (GLHMSEHET QarerL. 320  @HbuBsal®
ahsslLl L sans6s@ly WeTel(Hh LUreuamed SHSI.
<y aseflen eramantsans 5 4 3 2 1 0
Quersefle ereamantsams o 1 2 3 4 5

Ghbuksaier caraisans 14 56 110 88 40 12

@Bs pigey e wOHMID Guer WL Fbwors FTHSHLbD
erarm &S CamEnLem esgHICUTSeTnsT 2
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S-5672 Sub. Code

23BMA2S1

B.Sc. DEGREE EXAMINATION, APRIL 2025.
Second Semester
Mathematics
COMPUTING SKILLS (OFFICE AUTOMATION)

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Write any two advantages of computers.
seantlentlufler Bemanosea gCHENILD @TeaT(H eT(pS .

Define a computer.

sanflenfl auenywim.

Define footer.

Sl SGHILIL euapTwm).

What is MS word?

MS Ceuir_ eresrmmed erevrent ?

What are the features of excel?

MS eréenebeded 2 @Tem jLbFRISET 6T6d (0l 6ETeiesT ?

Write the short cut key for creating chart in excel.
T&Gevealled eUETLIL LD 2 (HheUM&s eThs GMIGEGF Fredlanu
LT (W ESEOMD 6TeTml 6T(LHG).




10.

11.

12.

Define database.

SI6 SETD GUEnTuIm).

What is the use of form in access?

MS -sigmisd Ligaisdler LLGTSET creme ?
How will you save a presentation?

MS fersssm faw Callss B ererar Qawieumii?

Write down the views in power point.

MS -ueurumemen &L ALILHSSIeUE UL 6TET 6T(LPF.
Part B (5x5=25)
Answer all questions. Choosing either (a) or (b).

(a) Explain the features of DOS.

DOS e gemenogener 6flemd@s.

Or

(b) Explain the limitation of computers.

santlaflufler augbysaerts ubdl ellfleurs allerd@s.

(a) What are the spell and grammar checking facilities
available in word?
Caum. youamsHledr o cmer Gamed wLHMID @ vdHemT

Cangenanr cugdlser wmenal ?

Or

(b) How do you create a table? Illustrate.

9L aUenemTenL 2 (HeUM&@&LD (PEnmeEn LI
THSGIEETL_(Hem aNlersd@s.
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13.

14.

15.

(a)

(b)

(a)

(b)

(@)

(b)

Explain the work book and sheets in MS-Excel.

MS-Excel -é& work book wpmib sheets upil afleul.

Or

Explain the following terms and their properties:

rows, columns and cells.
Epsam_eupder uarsamer efeufl : rows, columns

wHmib cells.

What are the benefits of using MS-Access for
building a database?

MS-Access & @ Sreyss SETSEMS 2 (HEUTHEEST6D
gHUBLD Berensaner aleuifl.

Or

Describe your documentation process when creating
reports in MS-Access.

MS-Access & Sfsmassamer o (Heurs@En Cung
2 BIs6TE peuamrliL(pSgIFH Qeuapananw elleuflss.
How will you insert a new slide and a duplicate
slide?

@m UIwu  So@eeuud  wHmb ST BEHED

fogyaneuu|bd ereueumm GlFm@eumil?

Or
What are the three views or power point
presentation?
velim umlem  Blspsseiled o 6rer epaTm  SMLSlGeT
WITen el ?
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

Explain in detail about various generation of computers.

vesriul L udGen goouwen saflafewls L
alfleursa|b, Qgefleursa)b er(pgis.

Explain text formatting in word document.

MS-Cauir. vgeusdledy 2 ey eugeiamoliy udd  elfleurs
T(PGIS.

Discuss any seven mathematical function in Excel.
créalladler o arer gHreug o safls DFwdurhsamer LHD
clleurdl&s.

What are the benefits of using access for database
management? Explain.

owsCITFTIL  SGF eTamD @ Sreysser Gemeamento
SienwLlienL vweaTU(hSgeusTed SOl EGD  HETenDSET
crenClanenar eremieng edleul.

What is the value of including transition in a power
point? Explain.

MS-ueur urliaTiqed LIHDEIGMET 2 6TaTL &Sl WL samer

upBl eSleuilgg er(pg.
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S-5673 Sub. Code
23BMA2S2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Second Semester
Mathematics
MATHEMATICS FOR COMPETITIVE EXAMINATION
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1. Find the H.C.F of 513, 1134 and 1215.
513, 1134 wpmib 1215-é0 H.C.Fenw srars.

2.  Find L.C.M of 16, 24, 36 and 54.
16, 24, 36 wHmibd 54-60 L.C.M-anw srers.

3. Evaluate 31.004 — 17.2386.
31.004 — 17.2386 sar(h 9.

4, Simplify : 18800 + 470 + 20.
&Mm&&S : 18800 + 470 + 20.

5.  Simplify : (27 )% .

FHSGHS (2 7)% .



10.

11.

0.01 is what percent of 0.1?

0.01 ereirigy 0.1@)er ereuieUeTe| F56IFLD ?

IfA:B=5:7Tand B:C=6:11then A: B:C?
A:B=5:7T wppgip B:C=6:11 eaiéd A: B:C-aw
STl .

Two unbiased coins are tossed. What is the probability of
getting atmost one head?

Qe USSFFTTUHD BrEOTLBISHT &S  erdlwLbhdlermen
SSHEULFD M smawWll GuneugHaETar HlEDSS56 | eTeme ?

Find the average of all prime numbers between 30 and
50.

30 wHMIDb 50 FGb @eLLLULL ADOTSFH LIGT GTamaart er
grrgflepwd SewrLdlwieb.

Find the average of first 40 natural numbers.

wsd 40 Quied eramsafien grmeflepw e Hlwie|b.
Part B (b x5=25)

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

9.5 x 0.0085 x 18.9
0.0017 x1.9x 0.021 °

(a) Evaluate \/

-aw sesr(Hg.

JQéxODm%x189
0.0017 x 1.9 x 0.021

Or

.289

(b) Find the value of ,|[————.
0.00121

.289
0.00121

et SLIMLIE STEms.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

. . 3 2 1
S lify: 2—+2=—+1—.
e T

2§ + 2z + 1i—6i>’r IS STeHTs.
3 12
Or
Simplify : 18—{5—{6+2{7—-8—5 .

smses : 18-{p-{6+2f7-8-5}.
Evaluate 16%% of 600 gm—SS%% of 180 gm.

16%%—@ 600gm—33%%—® 180 gm-ar WL

SIS .

Or

A man buys on article for Rs. 27.50 and sells it for
Rs. 28.60. Find his gain percent.

em wallgear @m sl@egow  ep 27.50-&@g
dpsiiLhSpg. 28.60 Seurg UsTL FHASSMSE
SHTLHleLd.

If x* + 4y = 4xy find x : y.
x® +4y® = 4xy erafléd x 1y -edw sl

Or

A bag contains 6 white and 4 black balls. Two balls
are drawn at random. Find the probability that they
are of the same colour.

em euwlld 6 Geudtener LHMID 4 &MU UbSISET
o dratar.  @uar®  upgisdr  EgHo pepudled
ale@rwiuh&lerner. Simae Gy BlnsSed
@muusharer Hlapssmel s Hls.
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15.

16.

17.

18.

19.

20.

(a) dJanuary 1, 2007 was monday. What day of the week
lies on Jan. 1, 2008?

sareul 1, 2007 SHrs  dpenw, gmear 1, 2008 e
UTTSSl6 6Thg HmeT?

Or
(b) Find the average of first 20 multiples of 7.
7-ar (pse 20 wLRkGsaflear symeflepw e Hwie|b.

Part C (3x10=30)

Answer any three questions.

Evaluate \/41 - V21 +419-19 .
J41 =21 + V19— 19 -ar sam@Ss.

Simplify : 892.7 — 573.07 — 95.007 .
FMm&&S : 892.7 — 573.07 — 95.007 .

Find the longest from among 4/6,+/2 and /4.

%,\E HmILd ?\’/Z—G'D @mhg Qufluemss semLPlwe]b.
If 15% of x = 20% of y, find x : y.

15%6@ x = 20% & y erafler x : yeow srewrs.

What was the day of the week on 15t August, 19477
<sHevl 15, 1947 oyem eunysglem HmeT eTevmen ?
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S-5674 Sub. Code

23BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
VECTOR CALCULUS AND ITS APPLICATIONS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. Define vector product.
QeusLim QUBHESHD euenTuIm).

2. Find the value of (axb)x(cxd).
(@xb)x(cxd) ar whriewus sam@ 9.

3. Find the wunit normal vector of the surface
x? —-Xyz +2%=1 at (1, 1,1).

x*—xyz+2° =1 eemw yptugnbpe  (1,1,1)  erém
yereflullwed gre@ Qami@sg CeusLars srems.

4. Show that V(a.r)=a for any constant vector a.

a eearug  wrfled QessLi  erefler  V(a.r)=a erar
HlemlA&EsEe]b.

5. Write the formula for work done by the force.
eleng Qeug Couameuler GsSTsms 6T(Hs).



10.

11.

Define Laplacion operator.

riemedler < iGrLLT euenyum.

Define volume integral.

san3iane| Cgrensuilane cuenrwm.

Write the formula for surface integral.

Copuriy  e@mrdomariy Osrasuildlear  @&sdrsams
TSI

State Green’s theorem.

flfferev Cohmsams er(Lps)s.

State Gauss divergence theorem.
srev Moy CshmsSlaner er(pg).

Part B (bx5=25)

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

(a)

(b)

If w(t)=x(t)i+y(y)j+z()k and
o(t)=x(t)i+y(t)j+2(t)e then %(uv) %+%
u(t)=x(t)i+y(y)j+z(t)k pgith
v(t)=x(@)i+y(t)j+z(t)k amm>§%mlo %%+%%

oTerd SM(h&.
Or
¢ —wt d’r 2
If r=ae” +be™", show that W—w r=0 where
a &b are constant vectors and w is a constant.
wt —-wt . d2r 2

r=ae" +be aafleo ——-wr=0 ear Hnes
Cogib a wHnbd b eearuear wrHel CeusL &6 WHMILD
w e wrmHled
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12.

13.

(a)

(b)

(a)

(b)

If Vg=2xyz%i+x°2°j +3x”yz’k then find ¢(x,y,z) if
$(1,-2,2)=4.
#(x,v,2) e wHuwu srars. Coad ¢(1,-2,2)=4
aramayd Vo=2xyz%i+x%2%j + 3x%yzk

Or
Find curlcurlf at the point (1,1,1) if
f=x’yi+xzj+2yzk.

f=x"yi+xzj+2yzk eremm Qeusiyrang (1,1,1) eremm

yereflufed curl curl f o srams.

If gz)(x, y,z) 1s any solution of laplacis equation prove

that V¢ is both solenoidal and irrotational.
¢(x,y,2) GTGITLIG| QITLIGTE) FLOGTLITL Iq 6T ST 6 (1
Sieurs @ m&@LIemd V@ eretug  @@h  Umley
QeusLim wHmId &PHEWHD QeusL T eTarssm_(h.

Or
Find the work done by the force
F=3xyi -5z +10xk along the curve c,

x=t>+1, y=2t*,z=t> from t=1to t =2.

t=1 @psd t=2 ey x=t>+1, y=2t> 2=t eremp

auaareuenyuilen  L5g) F=3xyi -5zj+10xk TG

clens QFiigs Coumaam s srems.
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14.

15.

(a)

(b)

(a)

(b)

Evaluate ” (V xf) Aids where f=y%+yj—xzk

and s 1s the wupper half of the sphere
x> +y*+2%=qa* and 220.

s eatug x'+y*+2°=a® wpmb 220  ee
Camersdlen Ged jenyrivi@dHufled f=y%+yj—xzk

eTem FmiLy ereufled J‘J.(fo).ﬁds -6t FLILE HTETs.

Or
Evaluate ”(x2 +y? )dS where S is the surface of
S

the cone z* =3(x2 +y2) bounded by z=0 and z=3.
22=3(x2+y2) @dlev S ererugl gmbler CupHuLigLiy
z2=0 wpHob z2=3- GWUULL ”(x2+y2)d8 &0
LHIAGHS. ’

Verify  Green’s theorem for the function

f :(x2 +y2)L —ny}' and c¢ 1s the rectangle in the
xy plane bounded by x=0,x=a, y=0, y=5b.

f =(x2 +y2)z —2xy}' erenrn &y GleudL (h&&, € eTem
L ereflaer x=0,x=a,y=0,y=b )
CrrCamhaerme) @GRUULL @@ Ogaeussdamars
Qarerr® Siferev Caposas flumiss.
Or

Verify Gauss divergence theorem for the vector
function f :(xS—yji—Zny j+2k over the cube
bounded by x=0, y=0,2=0,x=a,y=a and z=qa.

x=0,y=0,2=0,x=qa,y=a wpmib z=a Gaeibmme
GRUULL  sarggrsdng [ = (x3 —yz)i—2x2yj+2k
aarn  CeusLeny eeusg atev  offley Cspmseans
FRUMT&&eyLD.
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16.

17.

Part C (3x10=130)
Answer any three questions.

If f=5t%i+tj—t’k and g =sinti—costj find
d

@ —(fg)
d

b =

®) - (fxg)

d
©) E(f-f)
f=5t%i+tj—t°k wHmb g=sinti—costj erefled
d
(<=1) Ezvig)
d
(<) a(fxg)
d
@) a(f-f) & s

Find the angle between the surfaces x* + y* +2* =29 and

x2+y> +22 +4x—6y—82=47 at (4,-3,2).

x2+y2 422 =29 wopmd  xP+y?+2°+4x—6y—8z=47

eretn @ SeTESERES @l L Cuouriy (4,-3,2)

erairpy Leraflulley Caremsanss srams.
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18.

19.

20.

Evaluate .[f.dr where [7: (x+y)z7+(y—x)f along
(L1)

(a) the parabola y* =x

(b) the straight line joining (1,1) and (4,2)

f= (x+y){+(y—x)f erenrm QeudsL (héE

() y?‘ =X 6TeD LITeUEeTuILDd

(@) (L1) womod (4,2) Qepen Qaars@nd CrrCsrHadr,

@eupdlerr g If.dr & wHIAGHS.
(L1)

Evaluate ”f.ﬁdS where f = (x + y2)f— 2% +2yzk and
S

S 1s the surface of the plane 2x+y+2z=6 in the first
octant.

f:(x+y2)2—2xf+2yz/€ wOHMID S eTeTUG (PSD  SHTEd
uGHed 2x+y+2z=6 eren sersSlen Geuaflliizriy erafled
”}?.ﬁdS a1 LI STems.

S

Verify Stoke’s theorem for f = (2x - y)Z - yzgf - yzzl%
where S in the upper half surface of the sphere
x> +y*+2z%=1 and c is its boundary.

x*+y*+2% =1 erem 2 meverulen Cupugiiy S b wHmibd c
GTGHTLIZ SIS eTevanevL] LGSy,
f = (2x - y)z - yzzf - y22]5 erary  QeuSL(BG@GL 2 eTar
svGLrgev Cammsens sflumisse,.
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S-5675 Sub. Code

23BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS AND APPLICATIONS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Exact equation.

FIOANWILDTET FLOETLTL L eUE T

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

&iss p° —5p+6=0

3. Find the particular Integrals of (D? —4)y = e** +e™*~.

(D*-4)y =e* +e™** an priys Qsrenssmens sTams.

2
4. Find the C.F. of xzd—g—3xﬂ—5y =sin(logx).
dx dx

2
xzd_g_
dx

Sx;l—y—&')y =sin(logx) er Hlyliys srrenLs STems.
X



10.

11.

Solve the equation dx = ay = %
yz  xz Xy

dx _dy _dz TELD FOSTUTHEMETS SiTds.
yz  xz Xy

Verify the condition of integrability for the equation
(y+2)dx+dy+dz=0.

(y+2)dx+dy+dz=0 eep &gwerunignH@d Csrensuiied
Blubgearenw FilLTT&ESe|LD.

Define: General Integral.

aueywum Qurgds Qsrasuip.
Find the complete integral of p* +¢® = npq
p2+q® =npq e W Qzrensuit el & SHrars.
Solve the equation p+qg=x+y.
pP+Hg=x+Yy @b sFoerurl el Siés.
Solve: g=xp+q.
Siés q=xp+q .
Part B (5 x 5 = 25)
Answer all questions, choosing either (a) or (b)
(@) Solve : y(xy+2x2y*)dx + x(xy —x%y*)dy =0
Siga y(xy + 2x%yH)dx + x(xy — x%y*)dy =0

Or

(b) Solve x% =1+ pZ.

giss x> =1+ p°
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

d’y . dy

Solve x? =< +x—~ +y=xlogx
dx?® dx Y 8
d’y __dy
.. 2
x—+x——+y=xlogx.
Bibs gt a Ty =xlog
Or

Solve (D?* —D*-D+1)=1+x*.

&iss (D*—D*~D+1)=1+x".

Solve Idx + mdy +ndz =0; xdx + ydy + zdz =0

&ige ldx +mdy +ndz=0; xdx + ydy +zdz =0.

Or
Solve @=ﬂ=%.
yz xz Xy
LTS %—Q_ﬁ

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

(i) 2z=(ax+y)*+b WHOILD

(i) ax®+by’+2° =1 Qeupdemps a wHmD b @

B&@s.
Or

Eliminate f and ¢ from the relation.

z=f(x+ay)+o(x —ay)

z=f(x+ay)+o(x —ay)erenip  FeruT 96T 2 mafled

Qmpg [ wHnd ¢ ewu B&Es.

3
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15.

16.

17.

18.

19.

20.

(a) Solve (y—2)p+(z—-x)g=x—y.
Sige (y—2)p+(z—x)g=x—1y.

Or
(b) Solve /p +./q =1.
Sies [p++/g =1.
Part C (3x10=30)

Answer any three questions.
Solve (ps—y)(py+x)=2p.

Srés (ps—y)(py+x)=2p.

2 d’y _
dx?

Solve (5+ 2x) 6(5+2x)3—y+8y=6x.
X

2
Sirss (5+ 2x)2%— 6(5 + 2x)2l—y+ 8y =6x.
X X

d%y

x2

Solve using variation of parameters +n’y=secnx.

Sereysefler wIMUTEH  eapewl uweauhssd Siss

d*y
x2

+n’y=secnx.

Solve px(y*+2)—qy(x® +2) = z(x* — y?).
Sirde px(y* +2)—qy(x* +2) = z(x* — 7).
Solve by charpits method p” +qy+2y* +2z=0.

grmiiev papuiled Sise pPEHqy+2y*+22=0
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S-5676 Sub. Code

23BMA3S1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
WEB DESIGNING
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define : Responsive Web Design.

cuenTwml : LMEDTY Smibd U GllgelenLoliL.

2. What is the role of client-side scripting languages in Web
Designing?
umgSeswnert UsssHorar Uigel Comhsefler  LkiE,
GTGOTEIT ?

3. List any two HTML formatting tags with their usage.
gCasayd @rer® HTML eugeuenwiiy @hHluihsemer igen
LeTUmL (HIL_60T 8n.Mmi&.

4, What is the significance of HTML5 in Web Development?
cuena eueri&Slulles HTML5-er (psdlwggiald ererer ?

5. What are CSS border properties?

CSS erébame LIRTLSET 6T6smen ?



10.

11.

What is the difference between internal CSS and external

CSS?

o ¢rerrs  CSS  wopmib  Geuefliyn  CSS Qenufemar
Coumiuim(h) eremen ?

What are the block properties in CSS?

CSS-ar ‘Block’ uaryser wrened 2

How is a CSS menu designed?

CSS Ul gwere ety eulgeImSGS DS ?

How are variables declared in JavaScript?

JavaScript wrdledsamer ereueumm idledliiLig) ?

Define : JavaScript Popus Boxes.

cuenqum: JavaScript LM QUL g &er.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) List and describe the different types of websites
commonly found on the internet with examples.
@aarwsser Cumgeurs sTaTUUEDL  EUEMOSSHET
USSEET LILIq WO () 2 STramdgiL e 696Ts @,

Or

(b) Discuss the features and advantages of using
notepad ++ as a free editor for web development.

HTML GO g D Tenr @oeuss SmsSwns
Notepad ++-é1  obgmigGeT LHMID  LILIGTHEDET
aNeuf&geyLb.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

What are the essential tags required to create a
simple HTML page?

erafly HTML ussn o (peunss Cseveuwner  @Mlé
Qarpaer LHMH eT(HIIs.
Or

What is the purpose of HTML forms? Describe the
key elements used to create a form.

HTML augeuenwiiben Corésid eremear? HTML-6 e
QUigeUEDLINL 2 (heUTES LILETUBD (PSS dnnisener
cMlemdE5.

How does CSS contribute to the separation of
content and presentation in web design and why it
1s important?

CSS a@meal usssdHed o der o @eTL&sh  WLHOHID
augaualient  ereueurm Gflss 2 sedmgi?  @ser
PSHWSFIQILD CTETET ?

Or

List and explain key CSS properties such as color,
font-size, background-color and text-allign.

color, font-size, background-color wpmib text-allign
Cumern @&l CSS  uaryseer UL igwed ()

NeTESa|D.
What are the block properties in CSS?

CSS-é o drer Gemmé LeTyser UHMH eNeuM&sHeyLb.

Or

How can CSS be used to create and style list and
tables? Give example.

CSS-g eriing UL IQUOEET WLHMID L L CUDHETSET
o (HheUmés  HMHID  6UgeUMmD&Es:  LIWETL(HSSLD ?
2 GNTEILD S(H.
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15.

16.

17.

18.

19.

20.

(a) Explain the different types of operators in
JavaScript with example.

JavaScript-& o érer GeucuCoum euens GlFuisdseaer
2 FMTTEMTSFIL 6T 6l6Td@Hs.

Or

(b) Discuss the purpose of conditional statements with
example of if-else statement.

JavaScript-é&0 uflbrewsampn  ererugenr  CrTESD
cremant ? if-else gapdlern er(OSHSST(H H([HS.

Part C (3 x 10 = 30)

Answer any three questions.
Discuss the types of websites commonly found on the
internet with example.
@aarwsdedr Qugers STERTlLIHLD UMDESSET CUMSSEMET

2 FTTEMSGIL 6T 6Ml6Td&Hs.

Discuss the role of the <IDOCTYPE> declaration, <html>,
<head> and <body> section with example.

<IDOCTYPE> iflefliiy, <html>, <head> wpmid <body>
Wileysafler Lki@ uHH 2 FTraTdSgiL 6 64leaTsEs.

Provide example program that illustrate different border
style and their visual effects on web page.

@CeUN(H UME T GllqEUBIGMETLLD STaTdss 2 $a|b
THSSSETL_(Haamer 6lleTs@s.

Explain the different types of positioning properties.
Blepaenownss uamyseaiear LOCaum eumssamer ellfleurs
elaTsGs.

How does JavaScript function as client side scripting
language and its importance?

JavaScript Severweanr -Lssd Liger Gomflurs  erliuig
Qewdu@Eng LHMID AF6T (PSS LSSHIGUD eT6rTe ?
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S-5677 Sub. Code
23BMA3S2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
DATA ANALYSIS USING SPSS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

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

1. How SPSS is used in Statistical Analysis?
SPSS GTeUGUM) Lérefluied u@GLumieied
LwetUhSsLLBE g 2

2. What is the purpose of editing and manipulating data in
SPSS?

SPSS-  greisewers  Hmsgisd wHnd  Cpdbsgieiddrn

Crrésd ereme ?

3. When bar chart is used?
umt euenyuL b eriGung LweruSSILOE DG ?

4. What 1s the difference between a line chart and a dot
plot?

curfl auenyuL b wHmb Yerall Germ @enLuleomer alg S wimad
GTGITET ?

5. Define : Central Tendency.

QWM : MWW LITeleD.

6. Define : Skewness.
cuegum : Qemafley.



10.

11.

12.

What is the purpose of a one-way ANOVA?

@ el ANOVA-6r Crprésid eretmer ?

How do you interpret rank correlation?

a7 aufleng QarLiy erliLig edersasliLihdng) ?

What is linear regression used for?

Crflwe MN&Crayer ershars LweTLhE DG ?

What is uses of chi-square test in analyze?

1’ -Ganseanuien LWETUTEHSET crene ?

(a)

(b)

(a)

(b)

Part B (5 x5=25)

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

Explain the steps involved in running statistical
analysis in SPSS.

SPSS-é L@Terfludlwed U@GLIUTLEmG Qewiuyb
Uigbleneosener 6dlerd@s.

Or

How can data files be imported and exported in

SPSS?
SPSS-&  sreys Camiyseer  @n&@wd  wHmID
ghmind CFiieug) erliLilg ?
Explain how to generate and interpret line charts in
SPSS.
SPSS-& @@ eafl eueguLb 2 (haumd@eug LOHMID
claTs@Geugl erliLily eTemiens 6lleT&&a L.

Or

Explain the differences between dot plots and pie
charts in SPSS.

yerefl Liemml wHmId U euedrULSS D& @enullevmer
MsHungnigamer 6lers@Hs.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Explain measures of dispersion such as variance
and standard deviation using SPSS.

ugeuedlesr oereihisarmer WwTmUTEH  HMID srblene
deoog  Ydweuhenm SPSS  eped  ereueummy
sasSl(Heugl eTaras 64laTésa L.

Or

Describe the difference between independent
samples t-test and paired t-test.

surar t-Cengenar wLHMID Qeenhs t-Corgener
@ uwlerear clsSHunsseamns eloumsselb.

Explain the process of performing a one-way
ANOVA in SPSS and interpreting the results.
SPSS-é0 em el ANOVA-eér Qowéur® womib
wigejsaer Geualluliheugl @hss ellarsEs.

Or

What is spearman’s correlation? How it is differ
from Pearson’s correlation?

v QurCer QETLiTL erermmed erenar? @& Swirae
QarLmded @ mbg ereueumm wrmLBEDG ?

Describe the process of performing linear regression
analysis in SPSS.

SPSS-év  Crflwe MsQreager Gauybd  wpevpenw
oNeuf&geyLb.

Or

Explain the importance of p-values in y*-test and
how they influence decision-making.

e -Carganaruden p-wgliy GTEUGT)
MearssiuGSng ? @6 gl uld (plga|saer

eTeueUTM| eT(H&&ELD ?
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

How do you view, edit, print output in SPSS?

SPSS-é0  QeueflliGsmer  srewrug, Smsgeug wHMLD
&S (Heugl erliuig ?

Explain how to customize and format charts in SPSS for
better presentation.

SPSS-a& eflarssusmg esféss wHnID elgeuembriug)
CLEERCES

What are the assumptions of t-test? How do you check
them in SPSS?

t-Congamansefler  (pemaflwebliysedr  ererar?  SPSS-é
Sjauperp erlitig Fflumriing ?

Compare and contract ANOVA and correlation. When
would you use one over other in SPSS?

ANOVA oppmid  Qsrifeon  @uibiejb. Cogib eas
SPSS-é eriGumg Lweruhiss GCeuetr(Hid ?

Describe the steps involved in conducing y? -test in SPSS
with example.

SPSS-é 1’ -Gansean BLSGILD LG 1q.&E0 &6 6ot
Uigblenesener o srremsglLem edlelf&sea|b.
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S-5678 Sub. Code

23BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fourth Semester
Mathematics

INDUSTRY MATHEMATICS : LINEAR PROGRAMMING
PROBLEM

(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. Find a basic feasible solution
2%, +6x5 +2x5 +x, =3, 6x; +4x, +4x5 +6x, =2.

Syl 2 &b STe| STaTs

2x, +6x, +2x5 +x, =3, 6x; +4x, +4x, +6x, =2.
2. Write two features of O.R.

O.R.—6r @\(5 LIGRTLSET @) 6Tl e dnm).
3. Find the dual of the following problem.

Min Z = x, +x,

Subject to:
2%, +x5 22
—%; =%y 21

X1,X9 20



10.

GetTeu(HLD SerTédlem @ (HLOWD SMTeHTs.

Min Z = x, +x,

Subject to:
2%, +x5 22
—%; =%y 21

X1,X9 20

When do you use a big M—method?

Quflu — M- @wpeperw eriCGuTgl LiwieTLHSSIeUTUL ?

Write the uses of transportation model.

Curs@eursg wrHMuller LLIETEMET 6T(LHS.

What is least cost method?

GdDhS edlened M erammed eremer ?

What is an assignment problem?

RFIGEL_(Nd SETEE CTETDTED GT6HTe ?

Write the difference between assignment and
transportation models.

@g6EH  womb  Curs@eurss  wrdlflger  ereueumm
CaumuBSmg erem er(psy.

Define a sequencing problem.

cuflens T M eTemmmed eremmen ?

Write two assumptions involved in solving a sequencing
problem.

aflens wrfleww Srsgn Cung Guhlsrerern sHGasTeTaer
@) TeiTiq EHET GT(LHSI-

5 S-5678




11.

12.

(a)

(b)

(a)

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

Solve by Graphical Method.
Max Z = 3x, +2x,

Subject to:

—-2x, +x, <1

x, <2

X, +x, <3

x,,%X, 20
cuenyUL (papuiled Sirse
Max Z= 3x, +2x,
Subject to:

—-2%, +x, <1

x, <2

X, +x, <3

xX,,%X, 20

Or

Explain the applications of operation research.

Qewed L gdler LwerLTHsmer afleuil.

Explain the term ‘duality’ in L.P.P.

L.P.P—é ‘@menwo’ ereniang afleufl.

Or

3 S-5678




Use Charnes Big M-method to solve the following
L.P.P.

Max Z = 3x, —x,

Subject to

2x, +xy 2 2

X, +3x,< 3

Xy <4

X,%9 20

Epeumd L.P.P. o grtamev Quilu M wpenpepwis
LwueTLSS S Sids.

Max Z = 3x; —x,

Subject to

2%, +x5 22

x, +3x,< 3

Xy <4

X,%9 20

Solve the following T. P.

B: B: Bs B: Supply
A1 15 10 17 18| 2
As 16 13 12 13 6
As 12 17 20 11 7
Demand 3 3 4 5
Epeumd T.P. &g Sids.

B:1 Bz Bs By @pmise
A1 |15 10 17 18 2
As |16 13 12 13 6
As |12 17 20 11 7
Ggaes 3 3 4 5

Or

A S-56178




14.

15.

(b)

(a)

(b)

(@)

Explain degeneracy in Transportation problem.

Cursgaursg samsdle Hagmal alleuifl.

Explain Hungarian method of solving an
assignment problem.

anrCaflwer weapulld @HEELEH samdms Siriug
&g oflaré@s.

Or
Solve the A.P.
1 2 3 4
Al10 12 19 11
B/ 5 10 7 8
Cl12 14 13 11
D8 15 11 9
AP —g Siss.
1 2 3 4
A|10 12 19 11
B/ 5 10 7 8
Cl12 14 13 11
D8 15 11 9
Find the optimal sequence for the following problem

(time in hrs).
Machines
Job M1 Mz Ms M4 Ms Ms
Al18 8 7 2 10 25

B|17 6 9 6 8 19
Cf11 5 8 5 7 15
D20 4 3 4 8 12
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Epeumd samsdler 2 5z cuflangerws srans (Corb

wenflaefle).
@uibgrhigeT
Gouawed> M; Mz Ms Ma Ms Ms
A 18 8 7 2 10 25
B 17 6 9 6 8 19
C 11 5 8 5 7 15
D 20 4 3 4 8 12
Or
(b) Find the optimum sequence.

Job : 1 2 3 4 5
Machinel: 3 8 5 7 4
Machine2: 4 10 6 5 3

2 &b aflens srems.

Gauenav : 1 2 3 4 5
ey l: 3 8 5 T 4
bbb 2: 4 10 6 5 3
Part C (3 x 10 = 30)

Answer any three questions.

16. Solve by simplex method.
Max Z = 4x, +10x,

Subject to

2x, +x5 <50
2x, +5x, £100
2%, +3x, <90

X1,X9 20

8 S-5678




17.

18.

uerpdl pevpuiled Sirés.
Max Z =4x, +10x,

Subject to

2%, +x, <50
2x, +5x, <100
2x, +3x, <90

Xy,%X9 20

Solve the L.P.P.
Max Z = 3x, +2x,

Subject to

2x, +x, <2

3x, +4x, >12

x;, X9 20

LPP g Siréa.
Max Z = 3x, +2x,

Subject to

2x, +x, <2
3x; +4x, 212
X, Xy 20

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

S-5678




Epaupd T.P. & Sirsa

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
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
Epaupbd AP. o Siss
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
E|l14 16 19 11 22
20. Find the minimal sequence and minimal total elapsed

O aw>

=

O aw>

time
Task A B CDEUVFGH I
Machinel 2 5 4 9 6 8 7 5 4
Machine2 6 8 7 4 3 9 3 8 11

GdDHS euflens LHMID G@MhS Crss &b CHID Srems.
Gawww A B C D E F G H 1
apfypl 2 5 4 9 6 8 T 5 4
apHyp2 6 8 7 4 3 9 3 8 11
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S-5679 Sub. Code

23BMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fourth Semester
Mathematics
ELEMENTS OF MATHEMATICAL ANALYSIS

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define convergence of a sequence. Give an example.

R(pEIE auflenguller mHRIGSME UMD 2 STTEID H(H.

Define the limit of a sequence.

@@ aflepguilen erereneeni euEnTWLIMI.

Define infinite series.

Wuellder QT euerum.

Define limit point of the sequence (a,).

QsrLi (a,) -6 erévene Letaflenw euepwim.
. n!
Test the convergence of the series Z—n
n

!
Zn—n -6 pEIGSMme CardlEse, .
n

State Cauchy’s integral test.
sradluien Cgrens Cangemareni snmi.



10.

11.

12.

Define absolutely convergent series.
<l@Rbleummni@Es STy cuanrum.

Give an example of alternating series.
2a156 QFTL(h&EG @ TOSHISHT(H H(Hb.

Define the product of Z a, and an .

Zan WHMILD an o QUBES®E U T

State Riemann’s theorem.
forefer Capnsams or(pgis.

Part B (5 x5=25)

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

(a)

(b)

(a)

(b)

Prove that {L} 1s a monotonic increasing
n+l
sequence.
[LJ eremigl eflucouimer gmid e(mi@ euflans erer
n+
Blep Q.
Or
Prove that a sequencey (an) cannot converge to two
distinct limits.
(a,) eayd @m euhre aflems Q@ QeusCauprer
creoamagafled @Galwing eram HlemLal.
State and prove Cauchy’s general principle of

convergence.

srflller mEEGsMsETaT CUTEH SHSgeUsMSE Fam
HlemLal.

Or

Prove that the sequence ((—1)") is not convergent.

((—1)”) @I QUG auflens @pEsTg erar Bleplq.
9 S-5679




13.

14.

15.

(a)

(b)

(a)

(b)

(@)

(b)

2" n!
n

n

Test the convergence of the series z by

D’Alembert’s ratio test.

"n!
22 uagp RBFEGS®O g Aobuiiay g

nn
Corgamanenws Qaranrh Cardlss.
Or
. . 1
Discuss the convergence of the series Z
n(logn)
using Cauchy’s test.
1
sradlllenr  Cargemenenws  Qamesr -
o ® G Z:n(logn)

RHEGFSM® alleurs.

State and prove Leibnitz’s test.
sOllbaflallenr Camganananwt sadl Hlmie].
Or

Discuss the convergence of the  series

Z(l+l+...+lj M

2 n n

Qgmi Z(1+l+...+l) M—@T 6(IHBI(HSEN QD
2 n n

elleurd).

1 1 1 3
If » —=s, prove that 1+—+—+---=—s.
an P 3% 5 4

1 1 1 3
—=8 ereriléd 1+—5+—+---=—8 oraum .
an er 32 52 4 er ﬁ@B

Or

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

o piliLseer  WIHN  HOLLLSTD FTSS  e(HBIEGLD
cuflensudler sn(hged LIOTG eTar Hlmies.
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16.

17.

18.

19.

20.

Part C (3% 10 = 30)

Answer any three questions.

If a,—a and a,#0 for all n. Prove that (Ljal
a a

n

a,—a wpmb a,#z0 Vn eafld (L]_)l eran 5lmieys.
a a

n

Show that 1im(1°i”)=o, if p>0.

Nn—oo n

lim(loinj=0, p>0 erafléd eran &ML (Hs.

n—oe\ pn

State and prove Cauchy’s root test.

a8l eped Cargamananwt erpdl Hlepal.

State and prove Merten’s theorem.

Qi Lefler Cappsamns g Hlmies.

State and prove Abel’s theorem.
gUudaer Cappsams erpd Hpieys.
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S-5680 Sub. Code

23BMA4S1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fourth Semester
Mathematics
INTRODUCTION TO DATA SCIENCE

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define : Data Exploration.

aleywum @ Sre| pUi6.

What is the role of data transformation in data science?

sraflwedled grey uMbrHDSS e LirkiE eremen ?

What are common research goals in data science?
sraflwedler Cumgieuner < rmiuss @&o&Camer eremer ?
Mention a few techniques used to retreive data from large
data sets.

Quilu sreys Osr@liyselles @QTbg sSreysamer e(H&HEGLD
P& ET 6TerlaumeTen ?

Name two examples of supervised learning algorithms.

Cupurrenel &HHOL QSTLILTET @)(Fh 2 FTTETHRISEMET Fnnid.




10.

11.

12.

Describe the key steps in the modeling process of
Machine Learning.

@Qupdly  sdmeller T Cewdapen ubdlwu PSS
Lilq [hleneL&E 6T 6T (LHG)S.

What is Hadoop?

an(BLI GTETDTE GTEITE ?

What are the core components of the Hadoop framework?

anBLI aligeuaLlier (PSS FnnIGeT cTeTe ?

Write the “ACID” properties in the context of databases.

sre|s Qgr@lile “ACID” L semer er(psis.

When is it ideal to use NoSQL instead of SQL?
eriGumg SQL smiigaiib NoSQL fphbss 2

Part B (5 x5=25)

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

(a)

(b)

(a)

What is Big Data Ecosystem and how does it
support data science projects?

Quilu seyd QSTGLIL GO 6remmTed ererer?  @)g
sl S L mgEnsE eleumn 2 se|Slng)?

Or

Explain the key steps involved in the data science
process with relevant examples.

sreflwe  Cewoapepuler  wsdlw  Ligblevasamer
THSSEETL_(HL 6 6lleT&EEHe]|D.

Describe the different methods for retrieving data
from large database (datasets).
Quilu  sreys Gé,rr@uq&;@ﬂeb @mbgl  SrejsemenL

upeugHarar LdGam panaamer adleuflsse,Lb.

Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

What is “Exploratory Data Analysis” (EDA) and
why is it a crucial step in data science?

‘Que; sre| uUGUUTLE DT eTerar? @&
sreflwed gweapanpuiled erem (p&Elwinmeng) ?

Discuss the role and applications of Machine
Learning in data science with examples.

@Qupdly sHmed sredweled ereueurm LweTURE DG
TeTLenG T(HSSISSTL(HL6m allerd@s.

Or

Explain the difference between supervised and
unsupervised learning.

Gupurirenel SHMHEd WHmID Coeeryrenmnad
S dweupdlen Coumimanl ellaTsEs.

Compare Hadoop’s Map reduce with Apache Spark.
ap@Uber &L  &HES WLOMID  AUTE  GOUITTE

@enL_Cu 2 erer Coumum(Haseer 6lleTd@s.

Or

How has spark changed the way distributed data
processing is done?

uflTiiul L sreyls  ueflsener Qe  (peDEnL
GOLIMTE eTeleumml LomHmlu|eTerg) ?

How does NoSQL differ from traditional relational

data bases? Explain briefly.

Qariiysre  sreys Ger@liyseiladmbg  NoSQL

ereueumm LNLHEDG ereruans allfleurs aflardse,b.
Or

Describe the different types of NoSQL databases
with examples.

NoSQL sreyslsmgliyseilen uwoGoum euamssamar
2 FTTETSGIL 6T 6Nl 6TdHEHsS.
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

Explain the complete process of data science. How does it
contribute to solve the complex data problems?

sreflwe  Cewdwen updl  edfleurs elarsseybd.  @)g)
fssenan sre| WrFsmarsmensd $iés el 2 se dlng) ?

Outline the steps involved and discuss the challenges in
selecting the right model for a problem.

wrdlfl sl ewilber ugblaosar  umpdluyb  Fflwumer
wréfleows CosibOsOuded  eaHrbarer@pd  Foumdser
ubPlyd allerd@s.

Explain briefly about the different types of Machine
Learning Algorithms.

Quipdly spmed eulapenpufer LiCoum euamEsmeT eN6Td:@Hs.

Discuss the role of distributed computing in Hadoop. How
do Hadoop and spark ensure fault tolerance and
scalability?

an@l wHmnibd evunis fellCurdlésiiul L sarssligd hs
aumsier uwmiE CQumdammer? wwg  Qurmd  LHMID
SereysCadn  doer  pHweuperpy  ereueumm 2w
Qewidlermer ?

What is “CAP” theorem? Describe its relevance to
distributed systems and how it influences the design of
NoSQL databases?

“CAP” Cgppwd ererer? eflafCurdldsiiul L SiewliLsafd

@ser WsHusgiusamsyd NoSQL eugeiemwlienu ereueimmy)
undladlmg ererigl LHOLD 66T EHS.
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S-5681 Sub. Code

23BMA4S2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fourth Semester
Mathematics
COMPUTATIONAL MATHEMATICS

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Write the condition for Adding two matrices.

@ aflanw sl Heugshamear sL_(HLULTL L 6T(PGI.

If A= 13 and B = 0 2 then find A — B.
4 1 1 3

1 3 0 2
Az[ J UJ[_DQHJ'JB=|:1 3} aatlév A — B e wdllemus

Write the normal equations for straight line.

CrrGari_(h  sLeTUTL g6  HMEMUOE — FLETUT(HEMET
CT(LPGIG.

What is mean by non linear data?

Crileh DT Sr6| TaTmmed CTETET ?



10.

11.

Define second order Differential equation.

@ mUlg ImEEOsL FweTUT(H eUanTwm).

Write the formula for second order Runge-Kutta method.

@reRTLMmb Lilg TE@h&-(GL LT (Lpenm @gﬁqgmg T(PGIS.

What is mean by Improper integral?

Uundoans Qgrasulle eratmme eTerer ?

Define Hermite polynomial.

anibl uo@niLiyg Camene euamrwim.

Define Periodic function.

& ClFwUT(H cuepFwm.

Write the formula for Fourier Series.

SCumilwr Gsrifenr @&sSTsams eT(ps)s.

Part B

(5 x 5 = 25)

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

(a) Find the value of x,y,z,w if
[x+3 2y+5] [ 1 -5 |
z+4 4dx+5|=| -4 2x+1].
w-2 3w+1| [2w+5 -20 |
(x+3 2y+5| [ 1 -5 |
z+4 4x+5|=| -4 2x+1 erafley  x,9,2
w-2 3w+1| |[2w+5 -20 |
LHOID W e WHLILSMETS SHTETs.
Or
(b) Define vector space with suitable example.
SHevswer QL sHvar  H5GHS  TOSHEHTL (L6
cuE LI
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12. (a) Fit a straight line y = ax + b to the below data :
x: 1 2 3 4 5
y: 14 27 40 55 68
&Gy Qamhssiiur L cleursdhe y =ax +b  eream
CriGarienL1 QUTBHSES
x: 1 2 3 4 5

y: 14 27 40 55 68

Or

(b) Explain the method of fitting the curve y = ax’.

GuréE euamereuey y = ax’ @eupdbaTar wemedw
afleul.

13. (a) Using modified Euler’s method, solve % =1+ xy

x
y(0) = 2. Find ¥(0.1).
Modified Euler’s metho-g vweru(hiSS

% =l+xysm &iss.  Coad  y(0)=2  eafle
x

¥(0.1)ér whriewus srems.
Or
(b) Apply Euler’'s method, solve y =y, y(O) =1. Find

¥(0.2)?

wefler epepew Lwau®sd ¥ =y, ¥(0)=1g

girgs. Guayb (0.2)6r wHMLSE Sras.
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14.

15.

(a)

(b)

(@)

(b)

Fit a legendre polynomial of the following data :
X 1 3 5 7

y: 3.22 4.15 6.72 8.50

&G QarH&sriLr L MeursHn s, QevegeiTL_it
urdlermidlwene QuTBHESF

X 1 3 5 7

y: 3.22 4.15 6.72 8.50

Or

Fit a Hermite polynomial of the following data :
x: 01 2 3 4

y: 1 1 15 40 85

&G QarH&sriLr L cleursdme Qe
uredlermilwe Hlmieys

x: 01 2 3 4

y: 1 1 15 40 85

Find the Fourier series for the function f(x)= x?

where — 7 <x < rx.

flx) = «* @rig -7 <x<7m @QapdlbE Curfurmr
QarLany ser(H1Alg.

Or
Find a sine series of f(x)=kin 0<x < 7.

flx)=k, @do O0<x<7 QeapdibE osen

QFTL_anTé STess.
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

1 2 2
If A=|2 1 2| then show that A*> —4A -5, =0.
2 21
1 2 2
A=12 1 2| aafléo A® —4A - 51, = 0 aTané &_(H.
2 21

Fit a curve y = ae®™ for the below data :
x: 1 2 3 4 5 6
y: 14 27 40 55 68 300
EpsaeimL MursHng y = a e aueereueyanuics

QumTmSSIs:
x: 1 2 3 4 5 6

y: 14 27 40 55 68 300
Apply the second order Runge-Kutta method to calculate
¥(0.2) given that y = x +y, y(0)=1.

@ mulg T(@ha GLLT (peDenL vwerU(hiSS,
Yy=x+y 30)=1 aap Qsr@ssiu eNeursdpe
y(O.Z)e%T wdHridemers sardsdleb.

Derive the Bessel function of the first kind.

W3d s Cusd Fmienu ereueumm GUmieTLs?
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20.

Show that in the range 0 to 27 the Fourier series

expansion for e* is

2r—1 oo o
e 1 cos nx nsmnx
_+ —
T {2 ;(n2+1j nZ:; n?+1 }
0 womd 27 eurby Qarar. e SCumfluir  Qgmfer

21 o
.. e 1 cos nx n sin nx
MNMeur&sLd {E + HZ_;( 5 j Z( ﬂ GTEoT

V4 n® +1 ~ n*+1
Bmieys.
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