S-2206 Sub. Code
23BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2026
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.  If the roots of x® —12x% +23x+36=0 are —1, 4, 9, find the
equation whose roots are 1, -4, -9.
x® —12x% +23x +36 =0 T ST Iq 6T APOBISET -1, 4,
9, ecrafler 1, -4, -9 & cPORGETTE OSTEHTL FLOGTLTL L
SHITCHTS.

2. How to diminish the roots of the equation?

6(Ih FLDGTLITL Iq 6T PLPEOMBISENET GTEUGITM] (GEMLILITUI?
3. Expand 1-x)"

(1-x)" g Afeyu@sss.
4, Expand log (1+ x)

log(1+x) & fleyu(psgIs.

2 0
5. Find the eigen value of the matrix (1 4]

2 0
(1 4] ereorm jewfludlel gaem LI SmeTs.

3 2
6.  Verify Cayley — hamilton theorem for (4 GJ

3 2
[4 GJ &@ Qauied -CanlleLer Capmsens sfluimi.




10.

11.

12.

State De Moiver’s theorem.

lg-ruealfler Capnsms Fmmis.

Expand cosn@

cosné & lflejudsHs.
Express log3.
log3 & aflflejuBsgis.

Find log (1+17).
log 1+1) & srems.

Part B (5 x 5=25)

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

(a) Find the sum of the series 1+E+§+1+ ..... 0.
20 31 4!
1+ 3 + o +—+....00 @ oy ]
gttt & T (HSE) HTEHTS.
Or
(b) Find the sum of the series 1—1+E— 1.3.5 +...0
4 4.8 4.8.12
1——+£— 1.3.5 +...0 & F(HHD HTEHTS.

(@) Diminish the roots of 2x° —x® +10x—-8=0 by 5 and
find the transformed equation.

2x° —x® +10x —8=0 erenp SLETUT 146 APORISET
5 9hed GH@ODEG! FOGTUTL DL 2 (HLOTHNIS.

Or
() Solve x* —10x® +26x% —10x+1=0.
giés x* —10x° +26x* —10x+1=0 .
9 S-2206




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

N O
DN O DN

2
Find the eigen value of the matrix | 4
4

eTeTm jewilufler eyse Sl STeTs.

AR N
OO R
O O N

Or

Find the eigen value and eigen vector of the matrix
3 4
6 8)

3 4
[6 8} cremm  ewtludlerr gyger WL WHOHID  BEET

QeusLeny srenrs.
Prove that Sin°@ = % [Sin560 -5 sin30+10sing].
Hneys Sin’0 = %[Sin5:9— 5 sin 360 +10sin o).

Or
Expand tan né.
tan né g MfleyuEHs.

Separate real and imaginary part of log (4 + 3i) .

log (4+31) e Gwu wHYD sHUMET LGS samer
GN&s.

Or

Prove that cosh™ x = log(x +yx? - 1) .
Hmeys cosh™ x = log[x +4/x” —1] .

5 S-2206




16.

17.

18.

19.

20.

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

Solve x° —5x* +9x® —9x% +5x -1 =0.

&iss x° —bx* +9x° —9x® +5x-1=0.

Find the sum of the series 1 +i +L +
2.3 45 6.7

L+—+L+ 0 6T G (HFHE HTEHTH
2.3 45 67 ® '
4 2 3
Verify Cayley — hamiton theorem for |2 4 -1].
1 -1 4

4 2 3

2 4 -1 orery  ewiludleyr  Gswed  Capdlev e
1 -1 4

Copmseng s,

Prove that cos® 8 = ;—2 [cos 60 + cos460 +15cos 26 + 10] .

cos® 49=é[cos60+cos49+1500526’+10] erar Hlmieys.

Prove that cosh™ x = log(x +x? - 1] .
Hpieys cosh™ x = log(x +/x? —1] .

4 S-2206




S-2207 Sub. Code

23BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2026
First Semester
Mathematics
DIFFERENTIAL CALCULUS

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Find the n" derivative of e®*.

e & n Yeug UMSEEHLPEe HTETSE.

Find D" 1 .
{(ax+b)2}

srewres D" ;2 .
(ax +b)

2 2 2
If f(x,y)=x®+x%y+xy*+y°, find %,a};,a—fa};, of .
of ox* 0y oy® 0yox
. Of *f of &*f  Of
x,y)=x> +x%y+xy° + 2, ereflled =, y— ,
f@.5) yrEy Ay @ of ox® oy oy*’ Oyox

&ITGU0TS.

Define partial differentiation.

UG cuamsuileme eueruimI.

Define homogeneous function.

eflwe srieu eueryum).

If z=x"+xy+y* find xa—2+ya—z.
ox oy

z=x>+xy+y* erafléd xa—Zera—2 0 ST .
ox oy



10.

11.

12.

Define envelope.
2 M GUETWIM.

Define evolute.
@JG?S)GIT@.] on LOWI LIITGU)(Q') @.J@DI]'U_IQJ

Find p if s=atanu.
s=atany ealléd p @6u SHTETS.

Write the formula for radius of curvature.
Q] UDETE| STEND GSSTEMS ¢TSS

Part B bxb=

Answer all questions, choosing either (a) or (b).
(@) If y=(sin' x)?, prove that
(1_x2)yn+2 _(2n+1)xyn+1 _nzyn = 0 °

y=(sin"' x)? erafled

(1_x2)yn+2 _(2n+1)xyn+1 _nzyn =0 ereot IBQJ@#E

Or
(b) Find D" (xsinx).

srewres D" (xsinx).

3 3
(@ Ifu=tan™ [uj, prove that
x—y

ou
xX—+y—=sn2u
ox Yy
3, .3
u=tan | 2| aafle xa—u+ya—u=sin2u
x—y ox oy
Hmias

(b) Find %,when u=x"+y*, where y:l__x,
x

u=x>+y> yzl_—x crafled du 0 ST .
x dt

25)

©T euT

9 S-2207




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

If u=x"-3x"y+3xy* +y°, prove that
ou, ou_

x—+ =3u.
ox yay
u=x>-3xy+3xy* +y® erafled x@_u+y6_u=3u ereo
ox oy
Hlpieys.

Or
Write down the procedure for finding maxima
minima of f(x,y).
fle,y) e BUG@u@, B&my wdiiy sramid Ligsemar
T(PSIS.
Find the envelope of the family of circles

(x—a)+y*=2a.

x—a 2+y2 =2a eTetm @l L DUSSI6T 260 M&En 6T
) & &
SHTEHTS.

Or
Find the envelope of family of curve

x%cos@+y*sinf =a’.

x*cos@+y’sinf=a’ eamn eueateuey &HDLSS 6T
2 MDEENET &ITETS.

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

(1,1) ererp LeTem@uiled xt+yt=2 ar T CUMETENE
SHTEHTS.

Or
Find the radius of curvature for the -curve

y* =x®+8 at (-2,0).

(-2,0) erérm yatefluded y* =x®+8 eremm cuanaredan
ST CUEHETENGL & TGHTS.

5 S-2207




16.

17.

18.

19.

20.

Part C (3 x 10=30)

Answer any three questions.

“/m — 9x prove that

If Y™ 4y

(@) (x2_1) y2+xy1—m2y:0.

(b) (x2—1)yn+2+(2n+1)xyn+1+(n2—m2)yn=0

Y yTUm — 9y erafled

(=) (x2_1) y2+xy1—m2y:0.

(<) (x2 Dy, +Cn+xy, +(n2 —mz)yn =0 GTEuT
Hpiejs.

If z=f(x,y) and x=rcos@, y=rsind, prove that

(62)2 oz [azjz 1 (62]2
— | = == +=| =] .
ox oy or r\ 06
z=f(x,y) HOILD x=rcos@f, y=rsinf, eailed
eV (2 () (&) (o ppae
ox dy or) r?\o6 s
Show that the maximum value of x%y*2? subject to the
5 \3
restriction x” + y* +2* =a” is (%} .
*+y*+28=a® eaap Hupseander Sp x°y’2®  er

2

3
BuEum wdiy [%J eTeds &L_(B.

2 2
Find the envelope of family of curves x_2+ ka s=1.
a -a
2 2
X Y . .
?+ o =1 eeatm euameteuad] GHLUSHeT 2 mmenu
HTE0TS.

Show that the radius of curvature of curve r"a” cosné is

anr—n+1

n+1

n_,—n+l

r"a" cosn@ er cuamaTe| <y rLb orer Hlmies.

4 S-2207




S-2208 Sub. Code
23BMAA1

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied - NUMERICAL METHODS WITH APPLICATIONS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. What is Iteration method?

O QFUMms (PED GTETMTE 6TETET ?

2. What is regula falsi method?

Qr@eom ssLimeven] (penm GTETMmTEd GTEme ?

3. What is forward differences?

penGanmé@ CeumiLimBH&ET eTemmmed cTeoTe ?

4, Write the Lagrange's interpolation formula.

Qevarmepslufler QenL s0gmae G&SITSMS 6T(PFIS.

5. Write the Simpson's rule.

Sibgafler algullenar er(pgis.




10.

11.

Write the Trapezoidal rule.

g rlenmi e elfuflenar er(pgis.

Define lower Triangular matrix.

& &Garammorsse aflullenar efleur.

Define diagonal matrix.

epereail L antluflenar cuenrwm.

Write the Picard's method formula.

sasrTl epuler @&SHTSms 6T(pgIs.

Write the runge Kutta second order formula.

TEh& GLLT QUMD LiqEETT GHESHTSMS 6T(pSIs.

Part B (5x5=25)

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

(a)

(b)

Find the real root of the equation

f(x) =x® —2x —5=0 by regula falsi method.

flx)=x>-2x-5=0 erenm &wETUT lqf Qr@eom
4+D& O
SeLimedersl (penm epeld Gul ppedansg SHer(H .

Or

Find the real root of the equation x*—2x—-5=0 by

bisection method.

x° —2x—5=0 erenn FLOETUM IgMHE MUSEET (pED
eped Cul epesens e (hly.

9 S-2208




12.

13.

(a)

(b)

(a)

(b)

Using Newton's forward difference formula find the

sum S, =1 +2° +3° +...+n’.
S, =1+2°+3"+---+n® aeruger smpsme Byl Lar
penCamné@ GsHrsams LweamBdS ser(H Al

Or

Use Lagrange's interpolation formula find y(10)

from the following table.

x| b 6 9 11

y| 12 13| 14 | 16

Qe&rmenslufler @eL& AEGED) GBS TSMSLI
vweruhsS Weralph Sl Leuamants@ y(10) wéllienu
ST (HL g .

X 5 6 9 11

y| 1213 14 | 16

6

Evaluate J. dx

O1+x

5 by using Simpson's 1/3 rule.

6

[ dX_ o firsaey 13 wepeu LLETLESE

2
O1+x

LESNIUIGES

Or

3
Evaluate J.x4dx by Trapezoidal rule.
-3

3
J.x4dx & g rdlevmii e (pem eped wHIAHS.
3

5 S-2208




14.

15.

(a)

(b)

(a)

(b)

By Gauss elimination method

4 1 2
Find A" if A=|2 3 -1/|.
1 -2 2
4 1 2
A=[2 3 -1| eayb CGurg smev B&sd werw
1 -2 2

o A g s&r@ly.

Or
Solve by Gauss Seidal method.
10x —5y—-2z=3; 4x-10y+3z=-3;
x+6y+10z=-3.
&TeL aOLGE (LD PP SiTds.
10x —b5y—-2z=3; 4x-10y+3z=-3;
x+6y+10z=-3.

Use Picards method to solve
y =y—x?, y(0)=1. Hence find y(0-1).
K &a&miTL_6v (pe@merw vwetu®hSS ¥y = y—x?,
¥(0) =1 Siss, Coaud y(0-1) & sar@ ALy
Or
Using Taylor series method Compute y(0-1), given

that Q:x2+y2, y(0)=1.
dx

y(0-1) wHulbeer GCLwer eflas @en epD

sy GarOéslULl L % =x*+y*, y(0)=1.

4 S-2208




16.

17.

18.

Part C (3 x 10=30)

Answer any three questions.

Find the real root of the equation f(x)=x>=6x—4 using
Newton Raphson method correct to four decimal places.

fx)=x"=6x—-4 eremm FDETLIT g anar Blupl L6 griieve
@aopawll Lwearu®ES Gl fpsams BreanE S$FO @I
B ssm5ERsS sa (.

Find y at x =105 from the following data.

x 1.0 1.1 1.2 1.3 1.4
fx) 1.841 1.891 0932 0.964 0.985

x =105 ergb Gurg yer wdlemu Gemeumbd afleurhisaflc
Q®ibg sam( .

x 1.0 1.1 1.2 1.3 1.4

flx) 1.841 1.891 0.932 0.964 0.985

2

Find Q,d—z for x =0-96 from the following table.
dx dx

X 0.96 0.98 1.00 1.02 1.04

y 07825 0.7739 0.7651 0.7563  0.7473
2
Gemeu(mLd 2L LeuenenTudledl(BHa ﬂ,d_z s x=0-96 &@
dx dx
st (HiLdlg.
x 0.96 0.98 1.00 1.02 1.04

y 0.7825 0.7739 0.7651 0.7563 0.7473
5 S-2208




19.

20.

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

26 +17y+4z =35.

grev QnGasma weapuied Sirss.

28x +4y—2z=32
x+3y+10z=24
26 +17y+4z =35.

Apply fourth order runge Kutta method to find y(0.1)
given that y'+xy'+y=0, y(0)=1, y'(0)=0.

¥(0.1) e wHldener Fepd GLLT BIETSTD Ligpenm ePevDd
sarhly, OasrhssiulLeeas Y +xy+y=0, y(0)=1,
¥'(0)=0.

5 S-2208




S-2209 Sub. Code

23BMAA2

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied - ANCILLARY MATHEMATICS -1

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

3 2
Find the eigen value of [1 J .

3 2) . . : .
(1 Jm ®&6T WSl SHTEs.

5 6
Verify Cayley Hamilton theorem for (2 4} .

5 6
(2 4} &@ Gauiel Capileer Cspmseans gflum.

Solve y=(x—a)p—p>.
Siida y=(x—-a)p-p>.
Solve (D2—4D+3)y=0.

giss (D?-4D+3)y=0.



10.

1 2
Find D"( j .
(ax +b)

1 2
HITEETS D”( j .
(ax +b)

Find D"(sin2xcosx).

srawrg D" (sin 2x cosx) .

b a
Prove that j flx)dx =— j f(x)dx .
a b

Pmes jzf(x)dx = —_Tf(x)dx.
a b

Jsinx

V1
2

dx .
{Jsinx ++/sinx

Evaluate

Jsinx

nx +\/sinx

dx .

5
wHCNAps
a6 '([\/si
Expand tanné.

fleju(®sgs tannd.

Expand cos86.

clfleju(sgs cos86 .

S-2209




Part B (5 x 5=25)

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

11. (a) Find the eigen value of the matrix

= A o
(CIICINCN
= o =3

= Ot
DN W O

7
2| ererm jewtluflenm eysem LN STeTs.
1

Or

(b) Find the eigen value and eigen vector of the matrix
1 1
3 -1)

1 1
[3 J oreTn ewiluflerr s WU LHMID gy&6

QeusLeny srens.
12. (a) Solve (3D* + D—-14)y=5+13¢™.
855 (3D% + D—14)y=5+13¢> .
Or
(b) Solve (D2 +9)y:11cos3x.

Siéa (D2 + 9)y =11cos’x.

3 S-2209




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

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

smeres D" (cos (ax + b)) .
Or

Find D" (sin(ax +b)).

srams D" (sin(ax +b)).

Evaluate Sih X dx .

sinx +cosx

O =0 N

819G SINY gy

O 0 | N

sinx + cosx
Or

Prove that J?f(x) dx = :.ff(x) dx + Tf(2a —x)dx .
0 0 0

Bmiels Tf(x)dx = Tf(x)dx+jf(2a—x)dx )

Expand sinné.
AfeyuBsgs sinnd.
Or

Expand cosné.

ANejuBsgs cosnb.

4 S-2209




16.

17.

18.

19.

Part C (3 x 10=30)

Answer any three questions.

7 2 -2
Find the inverse of |[-6 -1 2 using Cayley-
6 2 -1
Hamilton theorem.
Q& wedl-CamLslebr_ebr Cahmsans vweru(HisS)
7 2 -2
-6 -1 2 |ear Cpiomepn SmeTs.
6 2 -1

Solve (D2 +6D + 8)y —e ™ tcos’x.

&iss (D2 +6D+ 8)y =e ™ +cos’x .

Find the radius of curvature for the curve vx +\/; =1 at
11
4°4)
11

\/;+\/;=1 e cuanaTelléd (Z,Zj ererp  Lyarefludiéd

DTN ETENG & TGHITS.

<2
Evaluate sin X dx

slnx + cos x

O 0[N

s 2
LGS |————dx .

O 10 | N

sinx + cos x

. S-2209




20. Prove that sin® @ = % [cos 89 — 8cos 60 + 28 cos 46
—56co0s 20 + 35] .

Pmeys sin89:%[c0s89—8c086<9+2800s4¢9
—b56cos 20 + 35] .

6 S-2209




S-2210 Sub. Code

23BMA1S1

B.Sc., DEGREE EXAMINATION, APRIL 2026.
First Semester
Mathematics
LATEX

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
What do you mean by preamble in a Latex document
Latex <jcuamsdled (peaianty craimmmed reimen ?

What does V space do in Latex?
Latex & V Space ererenr Gawiflpg 2

List down the various Font styles.
LOCeaum 6r(pdg llgeimbisaer Ll iq Uil (Hs.

What does a hat denote?
Hat erenss @hssng
Define Troubleshooting?

Troubleshooting cuenrwum&sa|b

What are the common errors that can happen?

HlEp&an i Qurgeumer Yenpa&eT 6Teime ?

What is the use of \ requirepackage command?

\ requirepackage s1"L_enemudler L6 eresen ?



10.

11.

12.

13.

What is the difference between \ input and \ include?

\ input wpmid \ include Qe Cwi 2 ¢rar GoumLim(h eresre ?
What is the purpose of a report?

<iMlsaasuilen CrmésDd eremen ?

Define articles in Latex?

Latex &b sl (hengenw euenyuim.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(a) Explain the various type styles of Latex.

Latex @eir LicvCoum euend allgoumisamer 6fl6md@s.

Or
(b) What is the use of verbatim? Explain.

Verbatim @)er Liwien eremen ? alend@s.

(a) Differentiate eqnarray and eqnarray®

eqnarray wpmib eqnarray” Coumu(Hsgis.

Or

(b) What do you mean by customized commands?
Explain.

SNULLETESIUL L. SLLEETHET  CTETMTED  GTETET ?
oNlené@s.

(a) How do you use quotation mark in Latex? Explain.
Latex Qg Cop@smer  @dsamer  eTeueumy
LweTU(hSglelgl ? ehlaTsEs.

Or
(b) How do you generate warning messages in Latex?

Latex @& eosoflldans Oeudsamer  ereucumm
2 (HeUT&H@eugl ? eNensEs.

9 S-2210




14.

15.

16.

17.

18.

(a) How to make a bibliography? Explain.
Q@(F B  UlIquened  eTeleUmn) 2 (HeUM&H@GHeUg) ?
cllerd@s.
Or
(b) How to make an index? Explain

@ GNUL ML ereueurm 2 (HeUT&EGeug) ? eN6rd@s.

(a) Develop an article using various commands?
Explain.

LOCaum sl Lanarsaerls LweaTLhisS @@ sl (Blenramw
2 (HeUMGGeUMS 6lleTE G,
Or

(b) Make a sample poster for college annual day
celebration in Latex.

Latex @e sooqfl <yar® eflpr GQaram L gdharer

IS seurmipenw 2 (HeursEs.

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

What are lists used in Latex? Explain

Latex éb nweru®gsliuGib Ll igWESET wmemel ? 696Ts@s.
Write short notes on the following with examples:
(a) Braces (b) Math Styles.

ThSgIssT_HsERLer Yetemeiaeupamls LHH Hmi@olili
CT(PSIB. () DHDLLLEGDISET (),) Sl GUlqeUBISET.

How to insert dashes and Hyphens in Latex? Explain

Latex & Casr@asdr wombd GACsTOsmer  ereucummy
Qem@eugl? eleTd@s.

3 S-2210




19.

20.

How do you input pictures in Latex? Explain

Latex & uLrugener ereueurm 2 crafl(heug? allerd@s.

Write a simple Latex Program to create a Presentation
with a title page and a second page containing a 3x3
matrix.

sOULUUSSD  bOHmd  3X3 eflevws  Cemer
@raLreugl UsssSgIL e aNlaTsssaETI Hepw 2 (heuTss ereflw
Latex flgone er(pgis

4 S-2210




S-2211 Sub. Code
23BMA1FC

B.Sc. DEGREE EXAMINATION, APRIL 2026
First Semester
Mathematics
BRIDGE MATHEMATICS
(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

1. Use the Binomial Theorem to find the first two terms of
(1+2x)°.

(1+2x)°-a1 paed @ran® epiysmer rEnoY CopE®S
vweTU(hSS srenTs.

2. What is the value of 5C, ?
5C, e Uiy eTere ?

3. Write the first three terms of the sequence a, = nT—B

3 . . . . .
a, = 1 ety auflensulflen (P  epeTm 2 MILIL|EHEDET



12!

Compute ——.
aonhe@h

12!

Evaluate 7!-5!.

wdHdps 7-5!.

Find the value of cos135°.

cos135° -6 Wi sTeTs.

Find o, and a,, If a, =(-1)""'5"".
a,=(-1)""5" aafléd a, LHYD a,-Me ETETS.

Convert to sum or difference of 2sin 46 cos 26.

2s1n 46 cos 20 -6l Fnl L6 ev@g HPSS0TE IHMI.

Evaluate I dx .

3x + 2
. 1

2
Evaluate limw.
-l x”+1

2
oH0d@s lim T2 FE

o1 x4l

9 S-2211




12
11. (a) Find the middle terms in the expansion of (x —zj .

12.

Part B (5 x 5=25)

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

(b)

(a)

(b)

X

12
(x—gJ -t aflfleursasgsHed BO 2 MUILSMET STas.
x

Or

Use Binomial Theorem to find the value of 98*.

98' -en  wHuU FHOUY Ceppsms LWETUDSS
STEOTS.

Find a Geometric Progression for which the sum of
first two terms is —4 and the fifth term is 4 times
the third term..

s @Qrea® 2 miliyseaien gl (HS60sTMNs —4 YWs6 D
ohsTeug 2 MLl epeTmTelgl 2 mLber 4 WL BISTS6|D
2 &TeT e QLIBSGS OsTLany sarTLHluieb.

Or

Insert three numbers between 1 and 256. Prove that
the resulting sequence is a Geometric Progression.

1 wHmb 256 &@EHD @Luled) epETm  CTETHMET
Qemaeybd. @ser olamearains oL &@b eflens e
QuUMBSGSASTLIT ererLans Hlepidsa] .
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13.

14.

(a)

(b)

(a)

(b)

Find the value of sin(A+B), If ﬂnAz%,

sinle.
4

mnAzé, ﬁnB:i aaflé sin(A +B) -1 w8y

SITG0T .
Or

2tan A

Prove sin2A = — -
l1+tan“ A

} 2tan A
sin24A =——— ¢rem 9.
1+tan® A B

If —+= == find x.
6l 7 8

S ho =Y gafle X-8 SMEHTS.
6 7 8

Or

A bag contains 5 red balls, 3 blue balls and 2 green

balls. How many ways are there to select 4 balls?

@@ euulled 5 Aeuliy Lbgser, 3 Bo LBGSET LHMLD 2
L&ng LIb G| &6iT 2 _eTeTeuT. 4 LI &1 &6m 6T

CambOsHLUSHE TSSMET ULISET 2 6Targ) ?

4 S-2211




15.

16.

17.

18.

(b) Differentiate y =

(a) Evaluate the integral J.cos(Zx) sin(4x)dx .

@gmmgﬁgam_mgu@®a.ﬁmazxmnx4mdx.

Or

2x -3
4x+5

2x —3
4x+5

aaslL(HSHE Y=

Part C (3 x10=230)

Answer any three questions.

8
Find the middle terms in the expansion of (Sx —21—2j .
X

8
(Bx —21—2] -ar flfleunsasgdled BO2MILILIGEET STEHTs.
X

Find the sum of first n terms and the sum of first 5 terms

of Geometric series 1+ % + 9 +...

1+§+%+... aarm  CQum&ses Osrifler wsd n

o miuiysefler  wHMID  Wps®d 5 omligseler  sml (S
Qsrengenw &rems.

Prove that n., +ng_; =n+1,.

nCr +ncr71 =n+1Cr T ool '@Qﬂjl_cﬂ

5 S-2211




19. Prove that tanl(mj —tan

tan{ﬁj —tan
n

20. tanx +1

Differenciate

m&LIL(HSIIS

tanx -1

tanx +1
tanx -1

S-2211




S-2212 Sub. Code
23BMA2C1

B.Sc. DEGREE EXAMINATION, APRIL 2026
Second Semester
Mathematics
ANALYTICAL GEOMETRY
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

1. Define semi-diameter of an ellipse.

e préluler urd-alurssams euaTUMISESED.

2. What is the condition for two lines to be conjugate with
respect to a conic?

ewm CasranflsCamn@ns0adirmes @rar® Carhser ordlTCniger
GTeTLIg) 6ThG HlUbSenaTumed ?

3. Write the equation of a circle in polar form.
R QUL L SFET FOUTEMS Fi(heu 6ulq el 6T(ps)s.

4, Write the equation of the tangent at (r,a) to the circle
r=2acos@.

L r=2acosd @& eeer (ra) ydeflue

UL evLflensudler FETUTL L 6T(LHS)s.



10.

Write the formula for the perpendicular distance from a
point to a plane.

@m yerallalmbg sersdb@ euepuliulL  QekiGsgl
QBTMOESETET GBS TSNS 6T(LHIs.

What is the condition for three planes to intersect at a
point?
pperm SemhseET e Latafluder sndlés Ceuemquw Blubseaner

GTGOTGOT ?

Write the equation of a straight line in symmetrical form.

@ CrrsECaMiger FMDL 6UlqeUEF FLOEUTEMNS 6T(LHSISH.

Find the wvalue of ‘&’ so that the lines
x—lzy—2:z—3 and x—lzy—5:2—6
-3 2k 2 3k 1 -5

perpendicular to each other.

may be

x-1 y-2 z-3 x-1 y-5 z-6
-3 2k 2 3k 1 -5
CrisCarpaer gamstanarn OemEsg eald k£  eler

IS STeHTs.

LOHDID GTEOT

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

LWL (1,—1,2) LHMD Sdreul L jeTe] 3 Csmem

o (HETenL_UAET FLOEUTSEMES &TEHTs.

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

(2, 7, 5) LHMILD (8, -5, 1) erem  LjeTeflaener  @)anenTd@h
Car@ ofwumsnrss Csrar o (hamaLuler FLeITEMS
SIS,

9 S-2212




11.

12.

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Find the equation of the polar of the point (2,—1)

2 2

with respect to the hyperbola xz —% =1.

[

2

9
) ereorm Lemetludler erdliGamenay seimL_ls.

K

=1 eeamm eaptiurCurerelng edyrs

%I

A

Or
Find the pole of 2x — y =6 with respect to the circle
5x% +5y* =9.

i Lib 5x*+5y* =9 g Quimss 2x—y =6 era

CrirsCamiiger umwbd (pole) @& smewms.

Derive the polar equation of a conic.

e Caranl&Gamaflen gi(meu auigeuF FoouTsamns el

Or

Find the length of the perpendicular from the origin

to the line §:«/§cos¢9+sin6’.
r

eLpevLiL|emerfludl el (mrb g 8_ 3cosf+sind GT6iT M
r
CrirsGar i@ eamruliu@n Csmgsdear Sorsmss

SITE0T .

3 S-2212




13.

14.

(a)

(b)

(a)

(b)

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

X DEGEE (QERTUITETS TS LD (2,3-4) HMILD
(1,-1,3) ydrelsErs@er Qedaid sasder FnaITEms

SesTLMs.

Or

Find the foot of the perpendicular from point
(3,1,—2) to the plane x + y+2z=0.

(3,1,-2) een yerel@elmpa x+y+2=0 eram
saT5S D@ ULl L Qeki@sdler iqlieTetanws
ST

Show that the lines x—3:y—2:z—1 and
2 -5 3

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

are coplanar.

x-3 y-2 z-1 x-1_ y+2 z-6
2 -5 3 -4 1 2
craLiame @Gy 1S SebUb eTard ST (Hs.

OHMmILD

Or

Find the distance of the point (3, 4, 5) from the point
x-3 y-4 z-5
2

of intersection with the plane

x+y+z=2.

x-3 y-4 z-5
12 2
caerm  Garlh  wOmD x+y+z=2 eTem HerdHdlem

G&N&E&Wsg Lerafls@ o dter grsmss smeas.

(3,4,5) aarp yereliaimpba
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15.

16.

(a)

(b)

Find the centre and radius of the circle determined
by the sphere s=x?+y*+2?+10y—-42-8=0 and
the plane x+ y+z-3=0.

Camarid s=x"+y*+2°+10y-4z-8=0 HMILD
gogerd  x+y+z-3=0 gHumes 2 (HeuTHGHD

QUL SSl6 enWSMSUL|D, ATEMSWLD STeHTs.

Or
Prove that the two spheres
S, =x*+y*+2°-2x+4y—42=0,
S, =x®+y*+2° +10x +2>+10=0 touch each other

and find the point of contact.

2 (H&SET S =x*+y*+2° -2x+4y—42=0,
S, =x+y*+2°+10x+2>+10=0  g@am&0srer
Qzrheueng  Hlpdssab, Coegibd  Qsrhum (HL
Leteflenwd Smeanrs.

Part C (3 x 10 =30)

Answer any three questions.

Prove that the pole of Ix + my+nz=0 w.r..to the parabola

y® =4ax is (7,

n 2amJ
—l .

y* =dax eep urCurerelpEu Ix+my+nz=0 erem

Camiiq e gi(heuLd (—

7; ,mej craLiens HlemLlissa] L.

5 S-2212




17.

18.

19.

20.

Derive the equation of the directrix corresponding to the

poles S of the conic £:1+e cos@ is lzecosé?.
r r

£:1+ecos,6? aarm  Camanl&Camens@ilu  gimeuLiLerer]
r
S @er Qgrifrurer flieurs CrisCamiiger FoeUTEMS

cleurl. =g £=ecos& G erariens HlemlisEse] L.
r

Find the equation of the plane through the intersection of
the planes 3x-y+2z-4=0 and x+y+z—-2=0 and

passing through the point (2, 2, 1).

3x—y+2z-4=0 wpmbd x+y+2-2=0 ereruer sersdlen
GN&E Geul (hs6ar eraild, Semal (2, 2, 1) yerefl eufwins
Qeaid eTes. SibS SETHIET FOGTLITL Iq HETE SHTEHTS.

Find the shortest distance and the equation of the
shortest distance in symmetrical form of the lines
x—1 _ y—2 _ z—-3 and x—2 _ y—3 _ z—4 .

2 3 4 3 4 5

x-1 y-2 z-3 i x-2 y-3 z-4
2 3 a4 U Ty T
CriGar_(hs@Epsdamulomar  GopbsULE GITsSder &

MWW Gl GIUTET FLOTEMSSE HTETS.

GTEOT)

Find the equations of the spheres which pass through the
circle x*+y?*+2*-2x+2y+42-3=0; 2x+y+z2-4=0
and touch the plane 3x+4y-14=0.

2x+y+z-4=0 wombd 3x+4y-14=0 Ydwu serrsET

X2+ 422 —2x+2y+42-3=0 e Ul L Sanss Olamei(h
o drer Camersdlen FwerUm el & SemLPlwe]lb.

6 S-2212




S-2213 Sub. Code

23BMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2026
Second Semester
Mathematics
INTEGRAL CALCULUS
(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

b b b
1.  Prove that If(x)dxsz(x)dx+jf(x)dx.

a c
b b b

[f&)dx = [ fx)dx+ [ fx) dx oram SesS.

a a c

O o | N

3
2. Show that Icosz xdx=|sin®x dx = % ;
0

cos®x dx =

O 10 | N
O 10 | N

sin® x dx =% T Hlmieys.
3. Evaluate J‘x3e72xdx.

nge'zxdx & SIS STems.



Evaluate : J-xexdx.

LI STeTs : Jxexdx.

Evaluate : |sin®x dx.

O 10 | N

iy srams ;| sin® x dx

O =0 | N

Evaluate :]{ jfxy dx dy.
00

LHLUIL STETs : _T jxydx dy
0 0

Evaluate : I x +y+ z dx dydz.
0

O Ly >

L STems

O Ly > O!—.ﬁ

O e Q
O ey

Prove that ﬂ(m, n) = ﬂ(n, m)
Blom,m)= Blrm) rer e,

Find i j.xy dydx.
0 1

2
Ixy dy dx e wIlemus STeTs.
1

O Ty WO

(x+y+z)dx dy dz.

S-2213




10. Define T integral.

' Qsrensenio euenyuim.
Part B (5 x5=25)

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

T

\Jsinx

2
11. (a) EvaluateI dx .

0 \/sinx +4/cosx

K2

2 smx
I dx e L SreTs.
0

\/smx +4/cosx

Or

) ineﬂmtj&sm39d9=%§
0

J@ sin® 0 do = 2?” eran Hlmies.
12. (a) Find the reduction formula for Isec” xdx.

'[sec"x dx && GODSSD GHESHTEMSE HTehns.

Or

(b) Evaluate IxS sin 3x dx .

ng sin 3x dx eow wHIGHS.

3 S-2213




13. (a)

(b)

14. (a)

(b)

2 x
Evaluate I J.xyzdy dx .
1 1

xy’dy dx epw LENTAIGES

_— o
e 2

Or

Evaluate J J-x2 +y* dx dy over the region for which

x>20y>20 and x+y<1.

x20y=20 womd x+y<1l eew seamsafld
Sl LG erafled Ijx2+y2dxdy ar UL

&HTGO0TS.

0
Prove that J.\/tan 0do="2 .
) V2

Evaluate J.e_xzdx .
0

J.e’xzdx ew GG S.
0

4 S-2213




15.

16.

(a) Show that e*=

2

T

in the interval (0, 27[).

(O, 27z) ererm @ enL_Gleuatludled

e

T

. e —1{

eran flmieys.

1

2

o0

= nsinnx

e"-1|1 <cosnx
—+

cosnx
2

2 - 2
mn +1l 5 nt+1

Or

(b) ,B(m,n)zﬁ(n,m). Prove.
Ppiais S(m,n)=pln,m).

Part C

Answer any three questions.

Evaluate

(a)

O 1o |

T

® |

0

log tanx dx .

X

1+sinx

LI SHTems.

(1)

O 10 [N

dx.

log tan x dx .

B =\ nsinnx
~n*+l = n?+1
(3 x 10 = 30)
S-2213




17.

18.

19.

20.

Find the reduction formula for j tan” x dx and also find

tan® x dx .

O i~ [ N

G®@DSSL  eumiuriel  uwerLhisS jtannx dx e

4
pftous srars. Gogub [tanx dx &t wdieu srar.
0

Evaluate I '[ J.xyz dx dy dz taken through the positive
octant of the sphere x? + y* + 2% = a®.
*+y*+2=a” eaerp  Geregder  WBest  uGHWD

I I Ixyzdx dy dz e wlemus sreTs.

1
Prove that Ix’”‘l (1-x)"dx= m
0

[men)

Bmieys j;x'"l(l —x)' " dx :%.

Evaluate :

(a) x"(1-x)dx.

O Ly

(b) sin’ @cos® 6 d6.

O o |y

6 S-2213




DEILS STerTs.

(1)

(=)

O 0 | N O ey

x"(1-x)dx .

sin’ @cos® 0 dé.

S-2213




S-2214 Sub. Code

23BMAA3

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied - ASTRONOMY

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define a sidereal day.

@M GOUGLL BUgsSlT BraneT Uy S(Hs.
What is the prime vertical?

Gengd CleuM iqse eTemmmed eTebrey ?

What is called morning star?

Erane eNeRTSem eram PSS 6Tg) ?

Define tropic of cancer.

sLsCrens eTemlens ULl

What is the dip of horizon?

HenL_Crenguflen all(p&@ eTemgl erene ?

Write the Cassini’s formula.

srflaflullenr GsIrsams eT(Hs)s.

Write the Kepler’s second law.
Qslierfler @pearrmbd ellenw er(Lpgis.



10.

11.

12.

State the Harmonic law.

anmiorefls e er(pgis.

Define Synodic Month.

Synodic wTFL uMmFLIdD F(HS.

What is the Annular Eclipse?

CUANETESEL_ L GMW SlTsanTid Temmmed cTeoTe ?

Part B

(5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Find the Azimuth of a star at rising.

@m BLsssyd 248s@h  Cumg ogar AHWS

Caranrgsenss sHerLl.

Or

Prove that the latitude of a place is equal to the

altitude of the celestial pole.
RMm @LSSHaT F®  Demey  eumen

2 WTSGIL 6T FO erarUamns Hlemal.

Find the condition that twilight
throughout night.
aflggTe W @reys@h QT (Kb

CTETLIENS SeiTL Mg,

Or

ENUREE

may last

Bleve et

Find analytically the condition for perpetual day

and perpetual night.

Bypgyoner Lsgib, Blyssorar @rejn Hlea 6D

Blepcsaner L@GLILIMIeITs SerL_Hls.

2

S-2214




13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Find the effect of refraction on a small horizontal
arc.

APMw HeoL ol L cuener gerdler Wgmear eaflelledsdler
aNeneTeneld sesrL_Mls.

Or

Write down the effects of geocentric parallax.
Hellenowg CarHmL Yenpuller cllaneresaner er(ps)s.
Derive Kepler’s third law from Newton’s law of
gravitation.
Bluyr L efler iy eN8ulelmbg Casliewfler epermmeag)
elldl ereueumm QuPrILOE DS eramLms 66T Es.

Or

Verify Kepler’s 15t law in the case of earth.

yulufer vy Gsteflar wpgo lfaw  slummsgs
STEHTS.

Find the angle between direct common tangent and
the line of centres of two circles.

@m el Lmseflar Corg GurgssTOhsame WLHMID
Sjeupdlen  ewbwmsmear @amars@En  CrTCaT(H&E,
@ lerear Caramsamsd SranTs.

Or

Find the condition for the occurrence of a total solar
eclipse.

W& GMw Sysemd Blawbd HlubsmaTenw SeEmLHls.
Part C (3 x 10=30)

Answer any three questions.

Trace the change in the Azimuth of a star in the course of
a day.

em bratear Cursdled @ BLIsSTsser Hawsdsrans
wrHohigeer Wer CgmLis.

3 S-2214




17.

18.

19.

20.

Find the daily retardation in the sidereal time of sunrise.

&lwu 2 gwugder pLasdly Corsded Harefl sTossmSs

ST &.

Find the Cassini’s constants A and B.
Caélafleaflen wrhellsar A wpmib B enwis sewrils.
Prove that m=u—esinu.

m=u—esinu eer Hnie|s.

Calculate the major and minor Ecliptic limits.

Quflw whmib ANw Hrsar eugbysmer sasSH ClFwis.

4 S-2214




S-2215 Sub. Code

23BMAA4

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied — ANCILLARY MATHEMATICS — 11

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.
Define Vxf and V-f .
QUMTWED : fo HMILD V-f.
For any constant vector a, prove that V-a=0.
a erenugl e LN CeusL it erafler, V-a =0 erar Hlmes.
Solve : (D*-5D+6)y=0.
&iss 1 (D*~5D+6)y=0.
Define homogeneous linear equation.
Q@(BLIG FLOFET FOGTUITL g HET QUG W)
Define Fourier Sine series for f(x) in O<x < 7.

f(x) -ar yflwir-Sine Qsm_any, O<x<nm GTEITM
@an_Geuatludled cuanyLemD H(Hs.

If f(x)=x,—-7m<x<m, then find the constant a, for
Fourier series.

f)=x,—7m<x<n e QeLCeealled o ermer flwim
Qsmflé a, ererm wrhledludler wlliemus srems.



10.

11.

12.

Write Newtons forward difference formula.
By L afler (perCarmasdlu Coumun® @&SHrsms e (pgis.
State the Stirling’s formula.

avigTlBIEH ESHTSMS CT(HSIS.

Write the formula for Rank correlation coefficient.

57 @LOpe eyl &slrsms mwsis.

Mention the formula for Regression Line of X on Y .

X ereug Y -ar Cued ey Geraren e GCamiigen

G&HETEDS TGS
Part B (5x5=25)

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

(a) If Vé=2xy2% +x%2°] +3x%y2°k, then find ¢(x,y,2)
if $(1,-1,2)=4.
$p(1,-1,2)=4 Cogubd V¢= 2963/231T + xzzgf + 3x2y2215

erafled @(x,y,2) -er WwHliwLS STems.

Or

() Find the unit normal to the surface xy’z®>=4 at
(-1,-1,2).

xy’z? =4, yarefl (-1, -1, 2) ereorm GpHurrier e &
Senswen @uicblenaenwis Smers.

(@) Solve [D*+D+1]y=sin2x.
&iss - [D* + D+1]y =sin2x .
Or
() Solve: (x+a)®y" —4(x+a)y +6y=0.

U

&iss : (x+a)’y —4(x+a)y +6y=0.

9 S-2215




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Expand f(x)=x(-l<x<l) ad Fourier series with
period 2.

“l<x <l eeamm Qe Geuelluder 27  smOSFHIL 6T
f(x) =x-ar yflur Gsriey alfleyuBhsseyb.
Or

Find the Fourier Cosine series for f(x)=z-x in
O<x<r.

0<x <z ererm @evLGeuefludier f(x) =7 —x-er il
Cosine QsrLenyd smers.

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

y(75) = 246, y(80) = 202, y(85) =118, y(90) = 40
erafled y(79) -eir LIS SMewTs.
Or

Find y(4), which takes the values y(0)=1, y(1) =0,
y(2)=1, y(3) =10, by wusing Newton’s Forward
Interpolation Formula.

y(0)=1, y1) =0, ¥(2)=1, @) =10, ararfled
Byl Lafller warCamgs @l s0gmasd @Godrsasl

vweruhiss y(4) -er wHliewus srems.
Prove that -1 <y <1.

-1<y <1 erar Hlmie|s.
Or
Find the Rank correlation for the following data
x 10 12 18 18 15 40
y 12 18 25 25 50 25
emeumd  Freys@EnsE S5 @LbOnels Cspaeud

SITE0T .

x 10 12 18 18 15 40
y 12 18 25 25 50 25

3 S-2215




16.

17.

18.

19.

20.

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

If & 1is a constant vector, then prove that
curl[r xa]l=-2a.

a ererugl e Pl QeusLrr erafléd curl [Fxal=—-2a erer
Fpeys.

Solve : [D? —4]y = cosh(2x —1) + 3*.

&igs : [D® —4]y =cosh(2x —1) +3".

Find the Fourier series expansion of f(x)=¢*, in
O<x<2r.

fix)=e"-ar O<x<27 eep @l Ceuafluded flwi
Qam_fer allfleneus smers.

Apply Gauss Forward Interpolation formula to find y(25)
for the following data.

x 20 24 28 32

y 2854 3162 3544 3994
Epsranid  srejs@Ersster  Y(25) -ar  wHuMLS  SeTHlw
sradler  perGarmadlw @ e &Lemge &GS TSMSLI
Lweru(hSg)

x 20 24 28 32

y 2854 3162 3544 3994

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
Gemeu@md  ssauamell LweatLhsS @reamh  Uerarenlo|s
Carhaamer sar(H .

x 42 44 58 55 89 98 66

y 56 49 53 58 64 76 58

4 S-2215




S-2216 Sub. Code

23BMAA5

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied - MATHEMATICAL STATISTICS I

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define Random experiment.

gflgweumiitiyerer ufCargemer cuanrLm.

Define probability function.
HlEDPSSH6| ML euanFwiml.

What are properties of moment generating function.

dasslt umsEsLsTas UplbsEh grmier  serenwo

GTGOTGOT ?

If a random variable x which assumes only two values.
+1 and -1, each with equal probability %, then find
E(x), E(x%).

+1 womd -1 »dHu  wHoyseer wLUHL  CETeTL
sflgweumitierer TPl x  @eubleuTaTm&E@GHD  FLoWTET

Hl&ps56] % <G eratled E(x), E(x%) o5 sar(HLdlg-.

Define Binomial distribution.

FFIRMILILIG LITEUE) eUenyuwlml.



10.

11.

Define Poisson distribution.

urevafler LFeid euerum.

What is sample size and example?

wrdf 2 (HeueaTey eTETHTEd GTeTa ? WHMILD 2 STTERTLD 6T6HTE ?

What are the types of sample distribution?
wrdlfl ureucsafler cuangser ererer ?

Define y* — distribution.

;(2 — UreUed aueywim.

Write any two applications of y* — distribution.
72— uyeuaden gCaenb @rear(H LWeTUT(HSmer 6T(Lpgis.

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

(a) The probability that a student passes a physics test
18 % and the probability that he passes both a

Physics and an English test is % The probability

that he passes at least one test is % What is the
probability that he passes the English test.

@Qupiue Csield GCzredl QumeisHsTear Hlapsse,
2 wHnL  QuHolud  wwHmD  Yhrdob S

3
@ramgaid e Csredl GQumeugharer Hlapsse,
%. Cogid sjeur Gapbsul sb @Cr em Csireild

Carsdl Qumeusphstar  Hspsse] 4 aafléd el
g udos Csrele Csrssl QumeusHarear Hapsse]

GTGOTGUT ?

Or

9 S-2216




12.

(b)

(a)

(b)

A and B are two weak students of statistics and
their chance of solving a problem in statistics

correctly are %and é respectively. If the

probability of their making a common error is 1

and they obtain the same answer, find the
probability that their answer is correct.

A womd B @meumd  yeteflulwe  Ligibed
Leeiaroner wrewrelrger wHmb yerefl afleurmhisaflen

o drar Slssed STiLgHaETer eumiitiLser panGw n
LHMILD g AGD. Sjeurser Curgeimear Yempsamers

Qewcugnarear Hlapsse, 5;—5%5 @mbsred, Goaib
SIGUT&HET <G5 udlene Qubomed Cogyb
SjeusEpeLw uded sflurs @@muusparear Hlapsse]
GTGOTET ?

The moments about origin of a distribution are
o T(+r)

4= ")

given by Find the characteristic

function.

ugeuellenr  QerLssd  updlu  NesEGLCLMSGS

I'v+r) .
erefled

Qsrevsser Qar@ésiL Harerar. u =
I'(v)

9ger AplndudLF erienLds SmeaTs.
Or

If the moments of variable x are defined by E(x") =
06 r=123..... Show that P(x=0)=0.4,
P(x=1)=0.6, P(x 22)=0.

dos@l Qumses dsrassaflear LTMLTH X eTeTLS)
E(x")=0.6 aar  aeyunssiuGSpg,  @QnG
r=123...... eaflés P(x=0)=0.4, P(x =1)=0.6,
P(x 22) =0 eran SlemL4.

3 S-2216




13.

14.

(a)

(b)

(a)

Show that in poisson distribution with unit mean
deviation about mean is (% ) times the standard

deviation.

Lmdienslesr Lol L 6t EING) anl_(h gyrel,
sl (h&ggrefleow  Qurmss gl @Fsyrefl s

eraig SliLaflevsadler (%) LDL_TaI@, eTerLiganer HlemLdl.

Or

If x is a Poisson variate such that
Px=2)=9P(x=4)+90P(x=6). Find (@ A1,
(i) The mean of x, (iii) p,, the coefficient of
skewness

X CTGTLIg) LTI GGt rmum erefled
P(x=2)=9P(x=4)+90P(x =6) erafleo, samrhHliy
@» 4, (1) x -—eyer sl (@egrefl Q1) B,
CamLarencuuflen Ga(p.

A random sample of 500 pineapples was taken from
a large consignment and 65 were found to be bad.
Show that the standard error of the proportion of
bad ones in a sample of this size is 0.075 and deduce
that the percentage of bad pineapples in the
consignment almost certainly lies between 8.5
and 17.5

e Quflu srs@saiad(mbg 500 emaTmsLiLIpBISMmaT
sgflgy  eumiligerer  samsaialmhg  THSSILLLG)
HnID 65 Gornraremel eerm Sl HwuliLLl gl @b
sjare wrdfbe  Comsprereupdler  clfgsdlen
S tferp 0,015  eramUZMETS  HMETSH.  DHDID
sr&@saia Goranrear ojerarmsll Lipnkisart er F5eig LD
SlislL 85 wHMD 17.55@ @eLulld 2 dTerg)
CTETLISMENTE &ITEHTS.

Or

4 S-2216




15.

(b)

(a)

(b)

If for one half of n events, the chance of success is
p and chance of failure is ¢, while for the other

half the chance of success is ¢ and the chance of
failure is 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  Bspesefler em urdsy Ceudd eumi p
wHmid Ceroelssrer eumili g eaflld®, wHm ums
Qeupdlssrer eumiitiy] g wHmib Caréoelssrar eumiiLy
D GO TN &FhsiLmisefiain Geudm eumiLiLy
P <5 QBT gl Geupdleuriiiy ererenilsangsudler
Sl Lcllovga erer Hlemdl.

x 1s Binomial variate with parameter nand p and
F, ,, 1s an F-statistic with v, and v, d.f. prove that
n-k+1 p
k ‘1-p |’

px<k-1)= p{sz,z(nkﬂ) >

X eraTLigl  FRBOILIL  LIMUThH ST Sl (hmiiL
nopod p wHmd F, o eeug F- o yereflliue

Sjaremel, CQIb @i sL(hearan aaramilsams v,

LOHMILD Vs, erefled plx<k-1)=
n-k+1 p
p|:F2k,2(n—k+1) > A ) 1_p}ﬁ@ﬂ HlemLal.
Or

Prove that if n, =n,, the median of F — distribution
is at F'=1 and that the quartiles @, and @, satisfy
the condition of @, @; =1.

n =nyeraie, F — ugeusder @enLflened F =1 o
o Gremg WOMID G wOHMD € WS FTOLEISET

Q Q=1 eamp Hubsmarww LI5S Cesudermer
eramieng mHlemLal.

5 S-2216




16.

Part C (3 x 10=30)

Answer any three questions.

If P =P(A),P,=P(B),b,=P(AnB), (P,P,P,>0);
express the following in terms of P, P,,P;.

(a) P(AUB)
() P(A U B)
(© P(ANB)
(d P(AUB)
() P(AnB)
() P(ANB)
(8) P(A\B)
(h) P(B)|A)

i P(AN(AUB)

P =P(A),B,=P(B), B,=P(AB), (B, B, P, >0) aafla,
etreu(meuaTeLhanD, P,P,, P, u9l 6ot SilgLiuenudled
cflfleju (&S LD.

(@) P(AUB)
(<) P(A U B)
(@) P(A N B)
(F) P(AUB)
(2) P(A N B)
(est) P(AN B)
(er)  P(A\B)
(@) P(B)|A)

() P(AN(AUB)

5 S-2216




17.

18.

19.

The probability density function of the random variable x
follows the probability law:

_1x—01
o

Hence or otherwise find E(x) and v(x).

P(x)zzl—gexp( j, - < x <. Find M.G.F. of x.

grewrL b wrdllaiemLw Hlapsse; ALTSHE FTiy  x -er
Qeramn  Hepsse; e :.szé%%pﬂ}x_m)

0
-0 <x <o eafled efless UBESHS Csmeans YUAnLidsEmn

gmienLd sl Hlwue|b crarGeu Sjdag Gdamabueaid E(x)

wHMD V(X) 8& STETs.

x1s a normal variate with mean 30 and SD 5. Find the
following probabilities that (a) 26 <x <40 (b) x >45,

and (c) [x —30/>5.

xererug Queblene wrmurh, ger sl (Fymefl 30
oHob  FlLelessd 5  erafled, GemeumeuaTeuDmISS,
Blapsameld srams : () 26 <x <40 (=) x 245, wHmibd
(@) |x—30/>5.

A dice is thrown 9000 times and a throw of 3 or 4 is
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.

@@ LML 9000 (pevp GIFlILL(h, 3 Dbegl 4 eisFHe 3240
oD seualsslLOEDE. LsmL 6@ STTLUDD @TDTS &(hs
(PTG CTRTLINSS STETs, LHNID 3 DG 4 cl&HauSDHETen
HlEDS556 5 EhsE @l (Ul 2 6Ter UL EMET &Tes.
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20.

Let X, X,....X, be a random sample from N(0,1).
1

iXi. Find the

n—r a

—_— k —_—
Define X, :% ZXi and X, ,=
1
distribution of

() 2i<}?k +X,,)

b) KX +(n-BX*,,

¢ X’/X,” and

@ X,/X,

X, X,... X, ez N(,1) - Oppg yrewriid wrdflwimed
TPS85QsmaTaT LGS DS X, =% iXi LoHmith

X, ,= nik ZXi o eueruUmssLILBEDg  erefled

LTeUEHVES SHITGHTS.

1 — —
(@) (X + Xy )

(<) K)_(k2+(n—k)?n,k
@ X°/X,? opmid
() X /X,

g S-2216




S-2217 Sub. Code

23BMAAG6

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied — OPERATION RESEARCH — 1
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Write any two features of O.R.
O.R.ém @ueimm(h iDEBSMET 6T(LPFIS.

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

3. Define : Surplus variable.
cuepwim : 2 Ul wmhl.

4, Write the dual problem.
Max z =bx; + 3x,
Subject to 3x; +5x, <15

5x, +2x, <10
X1, X9 20
Q(BLOG SETEMS 6T(LPSIS.
Max z =5x; + 3x,
Subject to 3x; +5x, <15
5x, +2x, <10

X1, X9 20



10.

11.

Write the uses of Transportation model.

Curs@eursg wrdlflufler LiweTsameT 6T(HFI.

What is least cost method?
G®@Dhs e Sl erammed eremer ?

What is an assignment problem?
REIGEL_ (DG SEEE, GTGTDITED GTETET ?
What is a balanced A.P?

gwblener A.P eremmmed eretre 2

Define a sequencing problem.

a@ cuflens LTHMIS SETENS U TLIMI.

Define : Total elapsed time and idle time.

cuengwml : Cworsss sLps Crrb wHnbd CeuamawnHn Cryb.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Explain simplex method in detail.

safl uerps pevperw edlfleuns eleufl.

Or

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

2%, + Xy — X3 =2
3x; +2x5 + x5 =3
Epasramib @b Ulg FwearUrhsefler ewliLsEd e
Slowgps e G@é@WD ear Hinies.

2%, + Xy — X3 =2

3x; +2x5 + x5 =3

9 S-2217




(a) Explain Charness Big M method.
amrerey Guflu M wpevpenws eleuifl.

Or
(b) Prove that the dual of the dual is primal.
@0 Qowddlen Gnobd Pgano erer Hlpie)s.

(a) Explain North West corner rule.

auL_GomE, epene cllflenw allers@s.

Or
(b) Find the initial basic feasible solution to the T.P.

ABC Supply

Fi|10] 9 | 8 8

F2|10| 7 | 10 7

Fs|11 |9 | 7 9

Fs] 12|14 |10 4

10 10 8

T.P-ér gy SigliueL Qeuisss Stallener srems.

ABC  Qphis®

Fi|10] 9 | 8 8

F2 10| 7 | 10 7

Fs|11]| 9 | 7 9

Fs] 12|14 |10 4

10 10 8

3 S-2217




14. (a) Explain the mathematical formulation of A.P.

A.P-ér sanflg euigeianolienu eflaul.

Or
(b) Solve the following A.P.
1 2 3 4
Al11|17| 8 |16
B9 | 7]|12] 6
C|13|16|15| 12
D14 10|12 |11

Epeumd A.P.eg Eiés.

1 2 3 4
11|117| 8 |16
9 |7 112] 6

13|16 | 15| 12
14 110| 12 | 11

B aw »

15. (a) Solve the following sequencing problem :

Job
A B C D E F
M1 3 12 18 9 15 6
M2 9 18 24 24 3 15

Machines

Epaupd cufleng LIHMG sasms Siss:

Cauamev
A B C D E
Quidymsar M1 3 12 18 9 15 6
M2 9 18 24 24 3 15
Or
S-2217




(b) Solve the following sequencing problem :

Job
A B C D E F G
Mi1 3 8 7 4 9 8 7
Machines M2 4 3 2 5 1 4 3
M3 6 7 5 11 5 6 12
Epeupd cufleng wTHMG saTsms Siss
(G
A B C D E F
M1 3 8 7 4 9 8 7
Quipdlyhiser M2 4 3 2 5 1 4 3
M3 6 7 5 11 5 6 12
Part C (3 x 10=30)

Answer any three questions.
16. Explain the advantages and limitations of O.R. models.
O.R. wrflfisaflen Berend&ET OHMILD GUTDLGEET 6ll6TdEs.
17. Use dual simplex method to solve the following L.P.P.
Max z =2x,
Subject to —x; + 2x, —2x; > 8
—X +Xy +x5<4
2x, — x4 +4x45 <10
Xy, Xg, X5 20
Sauaupd L.P.P.-eg @ uenups @pevperwits uweru®ESs
Siée
Max z =2x,
Subject to —x; + 2x, — 2x, > 8
—X; +X5+x354
2x, —x, +4x4 <10

Xy5 Xg, Xq 20

5 S-2217




18. Find the optimal solution to the following T.P. :

I
II
III

A B C D
6| 1]9|3
115|218
10112 4 | 7

Demand 85 35 50 45

Eparamib T.P. -uller 2§50 Sirey sreawms.

I
II

II1
Coema

19. Solve the A.P.

g a w »

AP.g &rss.

g o w »

A

B

C

6

1

9

11

5

2

10

12

4

D
3
8
7

85

35

50

15

27

35

20

21

29

33

17

17

25

37

15

14

31

39

21

15

27

35

20

21

29

33

17

17

25

37

15

14

31

39

21

45

S-2217




Solve the following sequencing problem and find the idle
times.

Job 1 2 3 4 5

A|3|8|7|5]| 4

Machine B|4|5|1]|2]| 3

Cl|7/9|5]6/|10

Epeumd aufleng wIHMIS sasamns $iss wHmibd CeumauiHn
Crrmhisamens saumsdl(Hs.

Geuamev 1 2 3 4 5

A| 38| 7|5 4

Qupdrds B |4 | 5| 11] 2| 3

C|7]9|5|6]|10

7 S-2217




S-2218 Sub. Code

23BMAA7

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied — TRANSFORMATION TECHNIQUES

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Feasible solution.

Qeiiwsss Siemel cuanywim.

Write the standard form of LPP.

Crilw Ceweadl L sler S amwliamu er(ps)s.
Find all basic solution for the system

X, +2x, + x5 =4; 20, + %5 +5x3 =5

gwerur’ (h CAsm@Huler Dmarss SigliLaml ST sameruhd
SITEHTS.

X, +2%x, + x5 =4; 20, + %5 +5x5 =5

Define Artificial variables.

Qewhend LTHEET cuapFLm.

Define Transportation problem.

Cuns@eursg Wrsgamareni euanTwimI.



10.

11.

Write any two methods of find IBF'S.
gCasaid @ram®h T SgritamL QFliwusss Siey sTamibd
(PO ET(LPSISE.

Define Balanced Assignment Problem.

FO@IDLW &S (H WrFsemar euamrwm.

Write the mathematical formulation of Assignment
problem.

2515856 saflls wrdHfaw er(pgis.

Define Optimum sequence.

2§50 cuflesamw euanyuwim.

Write any two basic terms used in sequencing problem.

Qariir eufleng Gpssemarier gCsand @ e gLl
cllglsener er(pgis.

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

(a) Write the mathematical formulation of LPP.
Crflu Qewadl s sars@seflar safls wrdfser
Gl'@gla;
Or
(b) Use graphical method to solve the LPP
Max Z =2x, +4x,
Subject to x; +2x, <5;

X, + %, <4 and

Xy, Xq 2 0.

9 S-2218




auepUL wpepperw Lweru(Bidd Crflued swerum enL
Sirdsa,b
BuQuey Z =2x, +4x,
sU_(Hrurh&er X; +2x, < 5;
X, +xy <4 wHMID

Xy, X5 2 0.

Use Two phase simplex method
Max Z =5x; + 3x,
Subject to 2x; +x, <1;
x, +4x, > 6 and

X1, Xy 2 0.
@rerh sLL wepeow LwarLBhdd Sisse|b
Bu@Quy Z =5x, + 3x,
sl (hur@ser 2x; +x, <1;

%, +4x, 26 wOHMID

X1, X5 2 0.

Or
Write the procedure of Big-M method.
Quilw-M @peppuldlen QUTZ) Gl eUSMS ET(LHSFIS.

Find IBFS to the following TP by using Matrix
Minima method.

D, D, D; D, Available
0, 1 2 3 4 6
0, 4 3 2 0 8
0, o 2 2 1 10
Demand 4 6 8 6

5 S-2218




Qar@ssiiul(hearer CuTs@Geursg UrssgamarsE Hleny
B&Am pevpuled <prbu Sglineal Qeuwugss Siey

SRS
b, D, D; D,
0, 1 2 3 4
O, 4 3 2 0
0, o 2 2 1
Ggeww 4 6 8 6
Or

LUy

6
8
10

(b) Find IBFS for the following TP by North West

Corner Rule.

D, D, D; D, Available
0, 6 4 1 5 14
O, 8 9 2 7 16
O, 4 3 6 2 5
Demand 6 10 15 4
aLCuphE apeoe lfow LweaTubhsS  Spsrtemibd
Cums@eursg  Urssmeand@ — <JrbU  SjglueL
Qeliwnsss Sie| srems
D, D, D, D, 8&auy
0, 6 4 1 5 14
0, 8 9 2 7 16
O, 4 3 6 2 5
Cogawar 6 10 15 4
(a) Solve the Assignment problem
(Men)
E F G H
A 18 26 17 11
Tasks B 13 28 14 26
C 38 19 18 15
D 19 26 24 10
4 S-2218




(b)

15. (a)

&G Qarhssuulerer  @HsE B GrFsmaraw
Sirdaa,b.
(pamaa)
E F G H
18 26 17 11
Gumlig 13 28 14 26

38 19 18 15
19 26 24 10

g aw »

Or

Solve the Assignment Problem :

A B C
M, | 8 7 6
M, |5 7 8
M, | 6 8 7
ECp Qsmhssiulperer @S (O  Grismarenw
Sirdsalld :
A B C
M, |8 7 6
M, |5 7 8
M, | 6 8 7

Determine the optimum sequence and also find the
minimize the elapsed time

Job : I II I I1v v VI
M,: 30 120 50 20 90 100
M,: 80 100 90 60 30 10

5 S-2218




&Gy Qsrpssuiul@earar Qsrim  eaflassd 2 50
aflewgewuuyd  wombd  B&n CQwrss Ceueme
Crrsangub Srems.

Coueven : I II m v v VI

M, : 30 120 50 20 90 100
M, : 80 100 90 60 30 10

Or

(b) Determine the optimum sequence and also find the
minimize the total elapsed time
Job: A B C D E

M,: 5 1 9 3 10
M,: 2 6 7 8 4

ECp Qar@ssiiul_(drear Qarii eflenssE 2 &g
auflengwjd oMb BFHM Qrss Ceumeemw Erams.

Gouewer: A B C D E

M,: 5 1 9 3 10
My: 2 6 7 8 4
Part C (3 x 10=30)

Answer any three questions.
16. Use the graphical method to solve the following LPP
Min Z =—x, +2x,

Subject to —x; +3x, <10;
X, + %9 < 6;
X, — %, <2 and

Xy, X 2 0.

S-2218




17.

18.

Qar@ssiiur_(Hearer Crflue swerurl el euenyuL (panudled
Eirésab
B&flm Z =—x; +2x,
sU_Quiurhser —x; +3x, <10;
X, + %4 < 6;
X, — Xy <2 DOYID

Xy, X9 2 0.

Solve the LPP by Big-M method
Max Z =3x; +2x,
Subject to  2x; +x, <2;
3x, +4x, 212;

Xq,%5 2 0.
Crflwe gwerum e Quflu-M aperpuier Sirésaid.
Bu@Quy Z =3x, +2x,
sUQuurhser 2x, +x, <2;

3x; +4x, 212;

xq,%9 2 0.
Solve the TP
D, D, D; D, Available
S, 6 1 9 3 70
S, 11 2 8 55
S, 10 12 4 7 90

Demand 85 35 50 45

ﬁ@@ Qa;rr@é;asmul'_(b\mm Curs@eursg  rFsemaranw
T&& b

D, D, D; D, Available
S, 6 1 9 3 70
S, 11 5 2 8 55
S, 10 12 4 7 90

Demand 85 35 50 45

7 S-2218




19. Determine the optimum assigment schedule
I I 1II 1Iv \Y

A |8 7 65 125 75
B|9 78 66 132 78
C |7 66 57 114 69
D|8 72 60 120 72
E |7 64 56 112 68

2 &hS PFIGED S Leumeneniid Sl Hluia|b.
I I mm Iv Vv
8 75 65 1256 75
90 78 66 132 78
7 66 57 114 69
80 72 60 120 72
76 64 56 112 68

B 9O QW >

20. Find the optimum sequence that minimizes the total
elapsed time

Jb: A B C D F
M: 8 3 7 2 5 1
M,: 3 4 5 2 1 6
M,: 8 7 6 9 10 9

ECp Qsrhssiiul(Herer Qsmieuflans Grssmans@ 2 S0
auflensyd wHmid Qwrss GCeuame Crrsams HmeTs.
Ceuamer: A B C D E F

M: 8 3 7 2 5 1
M,: 3 4 5 2 1 6
M,: 8 7 6 9 10 9

g S-2218




S-2219 Sub. Code

23BMAAS

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied - OPERATION RESEARCH - 11

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define individual and group replacement policy.
SNBUT LHMID G LIHNIS CETETMSHEMWLI U TUIM)I.

What is replacement? When does it arise?

LIHOHH eTeTmmed eremean? gl erliCUMg) er(pLd ?

Write any two objectives of inventory control.

F15@ SL_(Huuriger gCsab @ rar®H ChTEsEhEmaT 6T(Lps.
What are the factors affecting the inventory control.

F16@ sLHUUT L Und&@h srreaflser wrame ?

Define the mechanism of queueing process.

aufleng Ggweapanpuier GUTH(pEDERW GG TLIDI.

State any two service facilities of queueing system.

auflens ewile gCsaib @rav@h Coaeu eusHsamer
GIEIRICE



10.

11.

Define networking with an example.

QsmL_genoliL] eTarUeas @ T(HSSHISHTL(HL6T cUeTLIDI.

What are the three types of events?

PG GUANSWITET Hl&LDESHET WITena. ?

Define payoff matrix using an example.

@m ThsgHssTi L uwatu(hsS wppsLarhiiy el
cUETWIM).

Define game. What are the properties of a game?

clemerwmienl.  eueywm. 6@ eNeneTWTL g6  LIGRTL|SET
GTGITEHT ?

Part B (5 x 5=25)

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

(a)

(b)

The cost of a new machine is Rs. 5,000. The
maintenance cost of nth year 1is 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
conomical to replace the machine by a new one?

em ydu Quibdrsder oflene ep. 5, 000 @ &Lb.
n-eug| <24, BT Lg 60T ugmwfliy Qeavay C,
-500(n—1fn=12... b seEpug Hfsb 0.5
Term MeuSSISCSTETGRUTD. TSSME 2,6 (h & (@hH G L
Upe @uipglrsms yflu Quipdlrsstd  wrppies)

SssaTOnaTsns @) (HE@LD ?

Or

A pipeline is due for repairs. It will cost Rs. 10,000
and last for 3 years. Alternatively, a new pipeline
can be laid at a cost of Rs. 30,000 and lasts for 10
years. Assuming cost of capital to be 10% and
ignoring salvage value, which alternative should be
chosen?

9 S-2219




12.

(a)

(b)

@M GLTU  UQSUTTSSILL. 2 6Tergl.  @snE
fh. 10,000 Qgeum@d wHMD 3 YearhHser BigsEb.
LIHOTS, . 30,000 Gswelled e LU GLTi
SDLESILLOTD  LHHID 10 Yarhaedr BigdH@Lb.
s Cswa| 10% erarm &S, WLy wHieud
Lpssenllssme, ebs wrmhirers GCsie) Geuw
Gauer(pib ?

Explain the steps involved in an inventory control
problem.

&GS SL(HLUTL () Hés6lleh 2 erer Ligsamer allerds,.

Or

The demand for a certain item 1s 16 units per
period. Unsatisfied demand causes shortage cost of
Rs. 0.75 per unit per short period. The cost of
Initiating purchasing action is Rs. 15 per purchase
and the holding cost is 15% of average inventory
valuation per period. The item cost is Rs. 8 per unit.
Assume that shortages are being back ordered at
the above mentioned cost. Find the minimum cost
purchase quantity.

@@ GOIUELL Qurmenssrar Comel @ STOSSDHE
16 welllser < @h. Heudupy Csamel @p @Gndlw
sTsSNE @ Well(é&E . 0.75 udDIEEGSMmD
Qeevenes gHUBHSSHFDG. CsTETIPSD HL GG SEMEMUIS
Qsr_mGeushHarar CFwe| @ UMEGEGSNES h. 15
SGD LHNID MeusHBHEGDL Fwa| @m sTOS5HNHE,
gynefl  ers@ wHUSLGd 15% @b, CQummeer
ey m wel Bse . 8 @b, CuCe
oL tul L Qeweller  upPTEGMDSET  E(HDOL
<L Aewwnu@dleammer ererm ameussgis0smerGarb.
GSODHSLILF QaTeTpse Qeay S|ETENEUS
ST PlweL.
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13.

14.

(a)

(b)

(a)

In a railway marshalling yard, goods trains arrive
at the rate of 30 trains per day. Assuming that the
inter-arrival  time  follows an  exponential
distribution and the service time distribution is also
exponential with an average 36 minutes. Calculate
the following if the input of trains increases to an

average 33 days:
(1) the mean queue size (line length) and

(i1) the probability that the queue size exceeds 10.

@@ TulerGeu rTagedil Wiy, F7&@& Tuleser e
Brenerd@ 30 pulldser ererm eldlssHled eumdleammer.
@ -aumens  Coprbd @@ HCeus  Lreuamed
Gerupmidng erermid, Caanes Crr LeuI Frrafluns
36 Bl msEpLer AFHCeusTang erammid elssis
QamerCeumbd. quicseller o dreflh esymefurs 33
BITL_&aTTS <Hafssre eeu(HeuameuHennd
SaT&E (h 5.

1)  gymefl euflens jerey (eufl Barid) wHMID
(1) euflews oerey 10 g M swrs
@muusnarer Hlepsse].
Or
Explain transient and steady states.

Hlevoowdm woHmb Hlevowner Hlaasamer cllarss,.

Write down the rules for constructing a network.

QR  eumWDbLIML 2 (heuTsGeugharear oldsamar

TG
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15.

(b)

(a)

Construct a network diagram comprising activities
B, C, ..., @ and N such that following constrains are
satisfied: B< E,F;C<G,L,.E,G<H;L,H<I,L<

M;H<N,H<J;I,J<P; an event cannot occur
until all the P <@ . The notation X <Y means that
the activity X must be finished before Y can begin.

Gereumd s Gruurhiser Lidsd Getwuliumib euandsulle
B, C, ..., Q@ wpmid N Qeueurhsmerd Qamam e

GenemT U TLIL S60G 2 (HeUMSE:

B<E,F;C<G,LLE.G<H;L,H<IL<
M;H<N,H<J;I,J<P soass P<@ sgepbd
LisHun@h eueny e Blshpe] Hlayp wpyurg. X <Y
SN ererug Y Qsmiri@eugn@ ey Gaweum(
X wpyussiuL CouamhHb eraruamss GN&ESEng.

Consider a modified form of matching biased coins
game problem. The matching player is paid Rs. 8.00
if the 2 coins turn both heads and Re. 1.00 if the
coins turn both tails. The non-matching player is
paid Rs. 3.00 when the two coins do not match.
Given the choice of being the matching or non-
matching player, which one would you choose and
what would be your strategy?

QuTmSSLILIL L &1y BrewTUBsE  elanerwim (h
Sssame LIHHMLMLSSILUL L QIGaUDTSES &H(hJIBISET.
2 BramwmsET @ram(h Seesmearubd  Slmrderme
Qumrpbgib  &ifme@ . 8.00 WLHMID  BHTETLIRISET
@reaw®  eumdsmerwd  Hmulerméd . 1.00
GULPMBISLILI(HILD. @ e (h B ITGOOT UL B & (@TR LD
QumppsrsCurg  QuIBBsTs  IFHES . 3.00
uPRISLLHL. QuTmBSID 6IFyT Sdog QUTHHSTS
afgym erew Csitey Car@&siiulLme, Brsedr wrenys
CaiibOgsOLISTa6T, 2 Bisd 2 58 ererareuns @) md@LD ?

Or
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16.

17.

(b) Explain Maximin-Minimax criterion.

r&&ller— el Cogean oareCarana alemds,.
Part C (3 x 10=30)
Answer any three questions.

Explain group replacement. Give an example.

&P LIHHL ML (F THSSHEST_(H L6 6llaTdd.

The demand for an item in a company is 18,000 units per
year and the company can produce the items at a rate of
3000 per month. The cost of one setup is Rs. 500 and the
holding cost of one unit per month is 15 paise. The
shortage cost of one unit is Rs 20 per month. Determine

(a) optimal production batch quantity and the number
of strategies

(b) optimum cycle time and production time
(c) maximum inventory level in the cycle

(d) total associated cost per year if the cost of the item
1s Rs. 20 per unit.

@ Hnearsdear om Curmepssrar GCsamel a@T[HES

18,000 wafll sem p@h. Cogibd <ibs Hneiad wrssHns

3000 eranm eldlssSler CumEpLsamer 2 HLSEH ClFwiw (piguib.

®m Semblbear elene ep. 500 LOMID 6@ WL g 6r

@muy Oswey wMsSSHNHE 15 @usT @@  Well[Hser

ubPT&EG®D QFa| LTSSHDEG €h. 20 @G Lb.

(=) 28hs 2pusdl Csned iere; wHHID 2 gdlseflen
TRt &S

(<) 2568 &PHE Crrb wHnID 2 HusSH Corbd

(@) spHHuled dlsul s 15 Hlae

() Qummeiler ellemey wellh&E . 20  eafld
UmLSFH D@ Qwrgs GammyamLw CFoea].
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18.

19.

20.

A supermarket has two girls serving at the Counters. The
customers arrive in a Poisson fashion at the rate of 12 per
hour. The service time for each customer is exponential
with mean 6 minutes. Find

(a) the probability that an arriving customer has to
wait for service,

(b) the average number of customers in the system and

(c) the average time spent by a customer in the
supermarket.

@@ uebummer msTgulear  seyarLisafles  @rer(
Quemrger Coanel QFWISDTTSHET. cuUTqEMSWTETISET 6@(h Loanf]
Corsdneg 12 Cui eerm oldssded umiger wpanmuied
UmSDTTEET. eeubeurm eumgsamsumarhe@Gn GCraeu Crrb
gyreflwuns 6 Bl ks enLer HCausrearg.

(Sf)  GuU(mBLD GUITIY SENWITETIT Ceenoussns &T5E (H&S
Ceuannriqw Fl&spss6,,

(<) <Siewlide o Grem  eumgSeswnerigeflen  Fyma
craranfléend LHMmILD

@) @m eumgsmswumert  LOGQUTHET  DEsTquled
Qeasllpb grmafl Crrb ydweuhenns serTLHiwieLb.

(a) Explain Fulkerson's Rule.

(b) Distinguish between PERT and CPM.

(&) ssydsrgafler aldaw aflerss,.

(<) PERT wpmib CPM &@& Qe Cui 2 eter Coumuim enL_é&
Fa .

Solve the following game by linear programming

technique:

Player B

1 -1 3
Player Al 3 5 -3
6 2 -2

7 S-2219




Crhlwed Hlrorss mLruseds LwearuOES  Gereumid
cllememuim el g Sidsa|b: eI
aigir B
1 -1 3
aiprA|3 5 -3
6 2 -2
S-2219




S-2220 Sub. Code
23BMAA9

U.G. DEGREE EXAMINATION, APRIL 2026
Mathematics
Allied — MATHEMATICAL STATISTICS — 11
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Calculate arithmetic mean for the data 20, 30, 32, 35, 38.

20, 30, 32, 35, 38 sreys@Epsster aansamils syrsfleows
STES (.

2. Calculate median for the data 13, 8, 12, 6, 5, 2, 14, 11.
13, 8, 12, 6, 5, 2, 14, 11 grejsEpssTear @enLHlananwis

SIS (h&.

3. Define Skewness.

FMiemel euenyuimi.

4. Define Kurtosis.

&TCLTlanen cuanywm.

5. Define correlation.

L (hmey aueyuiml.

6.  Define regression.

2 L o] aUenFulml.



10.

11.

Write the Newton’s forward difference formula.

By, afler (perCarmadlu Coumur® @&srsams 6T(pgl.
Write the Lagrange’s formula

rsCrepflen G&SHT5ms eT(LPGI.

Define index number.

U @MU B ecreTenanT euanyuwIm).

What is weighted aggregate index number?

crepLufltinl L Qurgs @GMuIL () eTar eramnmed erebre ?
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Find Geometric Mean for the following data.
CI. 0-30 30-50 50-80 80-100
f 20 30 40 10
Yereupid STe|&EHE@ CLhEs0 Fyrafaws sam M.
CI. 0-30 30-50 50-80 80-100

f 20 30 40 10

Or
(b) Find Harmonic Mean for the following data
x 13 14 15 16 17

f 2 5 13 7 3

GeTeu(HLDd STeEHEHSE UGSSD FTTETeanuds searr .
x 13 14 15 16 17

f 2 5 13 7 3

9 S-2220




12. (a) Compute the first four central moments for the
following data 8, 10, 11, 12, 14.

Gereumd srey 8, 10, 11, 12, 14 && W BreTE
e HmULsSnensamerd sarsd (hs.
Or

(b) The first four central moments of a distribution are
0, 2.5, 0.7 and 8.75. Test the skewness and kurtosis
of the distribution.

@@ Ureder Wpse® Bren@ ewuwld HmLLSSmenaer
0, 2.5, 0.7 womib 8.75 Y@wb. UFeudlersmiie] WHmID
&TCLTflameng Card).

13. (a) Find the rank -correlation coefficient for the
following data

x 132 465
vy 2 53 1 4 6

19 6treu (HLD S176|&(@H &S T sreufleng QgmLiry
SEEMSE SevrLl

x 132 465
vy 2 53 1 4 6

Or

(b) Find the rank correlation for the following data
Marksin A 98 64 75 50 64 80 75 40 55 64

Marksin B 62 58 68 45 81 60 68 48 50 70

YereumLd STe|sEnssnar srealfleng 2 meneis SesrL

A-éi 98 64 75 50 64 80 75 40 55 64
& L16 LI a6
B-ér 62 58 68 45 81 60 68 48 50 70
16 LI a6
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14.

15.

(a)

(b)

(a)

(b)

Find the Seventh term of the sequence 2, 9, 28, 65,
126, 217 and also find the general term.

2, 9, 28, 65, 126, 217 eem cuflenguien erpreug)
2 pliewus saT(Hlg, Curg 2 miliepUL|D SHTes.
Or

Using Lagrange’s formula find y(9.5) from the
following data.

x 7 8 9 10

y 3 1 1 9
wrsCrend  @sArsests  LwuaLSH  Dareumid
srelledl(mbgl ¥ (9.5) mé saprl.

x 7 8 9 10

y 3 1 1 9

The sales of a commodity in tonnes varied from
January 1979 to December 1979 as follows :

280, 300, 280, 280, 270, 240, 230, 230, 220, 200, 210,
200.

soareuril 1979 pged s 1979 eueny g Cummertlen
cpuener Lensaied WeTelHomm ImILIL L g.

280, 300, 280, 280, 270, 240, 230, 230, 220, 200, 210,
200.
Or

Explain the components of time series.

st Cgrfer samsamer allarss.
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Part C (3 x 10=30)
Answer any three questions.

16. Calculate Arithmetic Mean, Median, Mode for the
following data

CI 0-10 10-20 20-30 30-40 40-50 50-60

f 7 6 5 8 3 2
Gereupd  greys@pssmar  synefl, @l blav®, (P
STES (h 5.
C.I 0-10 10-20 20-30 30-40 40-50 50-60
f 7 6 5 8 3 2

17. Find the Pearson’s Coefficient of skewness for the
following data.

C.I 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
f 5 9 14 20 25 15 8 4

Gemeu@md  sreysEnsE Wwuisaler &mie] @GaTssamnss
ST

C.I 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
f 5 9 14 20 25 15 8 4

18. Find the two regression equations and calculate the
correlation coefficient.

X12 3 4 5 6 7 8 9
Y 9 8 10 12 11 13 14 16 15

Qe o Leme| FLTUTHSMETS STl Db, 2L a@ine
Qs Gamssamsd sauss (.

X12 3 4 5 6 7 8 9
Y 9 8 10 12 11 13 14 16 15
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19. The Population of a certain town is given below. Find the
rate of growth of the population in 1931, 1941, 1961 and
1971.

Year (x) 1931 1941 1951 1961 1971
Population (y) 40.62 60.80 79.95 103.56 132.65

@m; GOHudlL pasrsdHar  wssdr Csmens  ECL
Qarpssiuul_(hererg. 1931, 1941, 1961 womid 1971 <yib
g amhsefler wesar grens cuerméd aldssmas saL .

< (X) 1931 1941 1951 1961 1971
w&EeT Asrens (y) 40.62 60.80 79.95 103.56 132.65

20. Construct the index number for 2012 on the basis of the
price of 2010.

Commodities Price in 2010 Price in 2012

A 115 130
72 89
C 54 75
D 60 72
E 80 105

2010 <yb yargen clleweoudien jiqlinienuied 2012 yibd
QY @rigHETET GDUWIL () CTETEERT 2 (HeUTES.

Qum@Llser 2010 @e ey 2012 Qe efewe

A 115 130

72 89
C 54 75
D 60 72
E 80 105
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S-2221 Sub. Code

23BMA2S1

B.Sc. DEGREE EXAMINATION, APRIL 2026
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.

Name any two computer components.
sanflaflufler @rem® smmpsamard GDILG0Hs.

State two advantages of Computer.

santlafluder @ e merenoseamar @bl [H\s.

Mention any two formatting tools in MS Word.

MS Word-év odrer @Quewr(h) cuigeuedoliL]  S(HeNEener
GIMIIGES

What is the function of spell check in MS Word?

MS Word-@é erpsgifentp sflumitiyy ojbasder Geweoum(
GTGOTEIT ?

What is the use of the Undo feature in Excel?

Excel-@é Undo <jbssdlen Liwiem eremen ?



10.

11.

12.

What is Autofill in MS Excel?
MS Excel-@é Autofill erarmmed ereses ?

What is Primary key?

Primary key erarmmed ereire 2

Name any two field types in MS Access.
MS Access-@e 2 drer @rem(h Lo cuangsamars @&OHlILILG[H\s.

How to add text to a Slide?
Slide-@é 2 evgenws Garling) eriiLig ?
What 1is the difference between Transition and
Animation ?
Transition wHmd Animation Qe uwlerer Ceumumh
GTGOTGOT ?

Part B (5x5=25)

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

(a) List the classification of computers with examples.

& aovtl 6ol & erfl o7 QUENSLITL 6L ©_GIT1] 6007 161 &5 (6TH LG0T
oNlené@s.
Or
(b) Write a note on memory units and their types.

Hlepareus @&S6r Wwhmib Seubdler euamsser LH
GO TGl

(a) Explain any five text formatting features in
MS Word.

MS Word-@é odmer gbg 2@y elgeiaoliy
SIbFBIGMET 6N6TEHEs.

Or

9 S-2221




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write the steps to insert a header and footer in
MS Word.

MS Word-@eé Header wpmib Footer-g;; Gaig@id

LIq SHEET 6T(LGIS.

What are formulas and functions in MS Excel?
Explain with examples.

MS Excel-@e @gdrmser whmid Ceswealser eremmmed
GTGUTGNT ? ©_&TITEHTIBIS (@hL_60T 6l 6T (&3.
Or

Mention different types of charts available in
MS Excel.

MS Excel-@é das@gnd uvdGeum euamswrer
UL eyamasamer GO (Hs.

What are queries? Explain any two types of queries
in MS Access.

MS Access-@é odter @uewt(h) euend queries-g
cfleré@s.

Or

How to add and edit fields in MS Access table?
Explain.

MS Access olLeumeanmie Leomgmer GarliLg
LHOID HEHSSHIeuG eTliLig ? elaTéEs.

Write the steps to create a basic presentation in
MS Powerpoint.

MS Powerpoint-@é e Sgliuers HAsshlieu
2 (HEUTE@GHLID LllgHEET 6T(LPGIS.
Or

Explain the purpose and use of Slideshow in
MS Powerpoint.

MS Powerpoint-@a evera® Cagmeller Crrésd
LHMID LWeTUTE L 96T Es.

5 S-2221




16.

17.

18.

19.

20.

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

Explain the basic components of a computer system.

santlafll ojewiiber ogliLmL Famsmer 6T (pgis.
Describe in detail how to create, format and modify a
table in MS Word with examples.

MS Word-@é em SlLeumemenll 2 (HeuT&H@HeUg,
Qg QUG LDLILIG) OHMILD WOTHMI6IG eriiLilg eTaTLIENS
D FTETIRIS @ L 60T 6l 6md:&.

Describe the various components of MS Excel window
with a diagram.

MS Excel smarpgdlen psdlw gamsamer euepywenm WOHMILD
UMTLILSGIL 6T 6Ml6Td@Hs.

Describe the process of creating a new database.

HHW STUSETEMS 2 (HeUTHEGD (PEDEHMET 6l 6md@s.

Write a detailed note on slide show — creation, usage and
benefits.

Slide show — o (haur&@b @em, LWETUTHSET WLHOHID
BerenlngEeT GNSg allfleurs er(pgl.
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S-2222 Sub. Code

23BMA2S2

B.Sc. DEGREE EXAMINATION, APRIL 2026
Second Semester
Mathematics
MATHEMATICS FOR COMPETITIVE EXAMINATION
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. The H.C.F. of two numbers is 11 and their L.C.M. 1s 693.
If one of the numbers 1s 77, find the other.

Qm eawsefler 5.Qumes 11 wHmb B.8.0 693. ps
@uam®h  eramsafler eearm 77 erafler LHEDTW  eTeTEn 6T
sat(HLig $56] .

2. Reduce ﬁ to lowest terms.
667

F(HHSHS : —391
O2O%* 667
1 . 1
If ——=0.2689, then find the value of ———.
3,718 0.0003718
1 . 1 . ) .
——=0.2689 erafles ———— -@e wHliewu srams.

3,718 0.0003718




10.

. ) 48
S lify : 99— x 245.
implify 19 X
48
] : 99—x245.
F(H&GHS 19 x

Find : (1024)™*'°.
@y : (1024) 7.

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

@M walsT e Cummeer ep. 27.50&5@ eumhidl, s
fh. 28.60 &@& eNHmmiT. Seumen_Ww e a9(p&sm(h ereme ?
Divide Rs. 672 1s the ratio 5:3.

fh. 672-03 5:3 eranp cllflssde NflGsab.

An unbiased dice is tossed. Find the probability of getting
a multiple of 3.

@m gsoflae Csrarl  useLCumearn erHlulinGEDng.
3-@er Qumsse eramenan Gumid Hlapeier Hapssme

&ITGU0TS.

The average of five numbers is 27. If one number is
excluded, the average becomes 25. What is the excluded

number?

5 crawmsatien gynefl 27-96 o @rergl. @@ orawr BESUILIHILD
Curg grmefl 25 dmg BSEILIL L eTaT oTg) ?

Find the mean of 1%, 2%, 32, 4%, 5%, 62, 7°.

12,22, 3%, 4%, 5%, 6%, 7% erenm eramasaflen synafenis srams.

9 S-2222




11.

12.

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

The traffic lights at three different road crossings
after every 48 sec., 72 sec, and 108 respectively. If
they all change simultaneously at 8:20:00 hours,
then at what time will they again change
simultaneously?

eparm GQeueuCGoum  Fmeved  SLLULSETND 2 6Ter
Curs@eursg Neatsssear  wpeanpGu 48, 72, 108
Nanmiq&Ehs@ LImSlamer. omel Amasgihd @Gy
Crrsdled 8:20:00 wenflé@ wrHlermed, e Wer(HLd
obs Corsdld @Gy Cprggld wmmib?

Or
Find the square root of 1471369.
1471369 erenin erairentlen GUTGSHAPOSMSE SMEHTS.
A man travelled from the village to the post office at
the rate of 25 kmph and walked back at the rate of 4

kmph. If the whole journey took 5 hours 48 minutes.
Find the distance of the post office from the village.

@@ waflst Srmosddmhe surd igeissdne wefl
Crrsdne 25 S5 Ceaussded vwelisg Qe
Gear ojeur 4 .S CeussHed pLbg Hmwdear.
WP Lwenrd 5 wenfl 48 HIOIL ks eT(h&gis CQETamLg)
CTETHTED, HLIMED AIGUOSLD FlITngSled(hhgl erelelaay
Srsdled o crarg).

Or

If 4l+31+x +2l :132, find the value of x.
2 6 3 5

41+31+x+2l:13Z erafled, x-er  FlewLs
2 6 3 5

ST,
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13.

14.

(a)

(b)

(a)

The population of a town is 1,76,400. If it increases
at the rate of 5% per annum,

(1  what will be its population 2 years hence?

(11) What was it 2 years ago?

Q@M BEISHen W&sH6T Qgmens 1,76,400 & 2 6Tag|.

@& ey hE 5% issHer AHasNsdeng erempme,

1) Qe parhseT  sPES  WEHETOSTNS
CTETETEUTE @) (H &L ?

(1) @ <BaETHHEHES (P EEHETOSTENS 6Tebmem
BEbss?

Or

Find the simple interest on Rs. 3,000 at 6%% per

annum for the period from 4t February 2005 to 18t
April 2005.

fh. 3,0008@ aI(BLSSDS 6%% cul_igudléd, 4 Giiyeur

2005 (pFE® 18 LT 2005 eUa QB STSEH NS
safl el iganu Srems.

A, B and C started a business by investing
Rs. 1,20,000, Rs, 1,35,000 and Rs. 1,50,000
respectively. Find the share of each, out of an
annual profit of Rs. 56,700.

A, B wppib C HCurt wepCu ep. 1,20,000
¢h. 1,35,000 WwHmID eF. 1,50,000 psedH GFlig e(m
uanllasams FleuBE L ETeTarT. fF. 56,700 GTETm <246 (H
orusded  albeummalhs@Ghd  HMLE@Gh Uk
SITEOTS.

Or
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15.

16.

(b)

(a)

(b)

(a)

(b)

(=)

How many kgs of wheat costing Rs. 8 per kg must
be mixed with 36 kg of rice costing Rs. 5.40 per kg.
So that 20% gain may be obtained by selling the
mixture at Rs. 7.20 per kg?

@@ SCar Cargiemw . 8 alpasliLBdng. em HCer
<& ep. 5.40 alpsiuRdng. Mé wHmib Csmgemn
sOhs swamel, @@ HCom ep. 7.20 erarn aflenaudled
pusermed 20% erub HaLsdng eaflw, 36 HCeom
fflyLenr  eassmer  HCor  Cargieow — s0&s
Ceuar(hid 2

The product of the ages of Ankit and Nikita is 240.
If twice the age of Nikita is more than Ankit’s age
by 4 years, what is Nikita’s age?

Sendlg wHmib BldsT cuwgseafer QuUmGHD QFHTENS
240. gﬁaﬂgﬂ:r%ﬂmﬁ a%u_lélm gﬂ@@ LDI_I'SJ%, @46&%@6&
auwems N 4 YarhEeT HFHsLTE  @(HHSTED
Blélgrelenr sHCELTMSWL UG eTebmer ?

Or

The average of 7 consecutive number is 20. Find the
largest of these numbers.

QarLirsflumer 7 eremseaien Fyrefl 20 <& 2 dmang|.
@bs eramsaid Quiflu eramanens searrMlweb.

Part C (3 x 10 =30)

Answer any three questions.

Find the largest number of four digits exactly
divisible by 12, 15, 18 and 27.

If V2 =1.4142, find the value of V2 .
i2 + «/5}

12, 15, 18 LHMID 27 PSHW TERTHETTD (LP(PEDLOUITS
UGSSLILRL  prerd  @osssmefler  WOsnGUfw

GTGUOTGH GO0 & ITGHOT S5 .

2

V2 =1.4142 arafle,
2+x/§

a1 SHLIDLSE STETs.
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17.

18.

19.

20.

I walk a certain distance and ride back taking total time
of 37 minutes. I could walk both ways in 55 minutes. How
long would it take me to ride both ways?

B e GHUELL Qgrepeames pLbBgCFam, amasdlafle
SHmwld euy 37 HOLhsd yflatpar. preT @) HUDPD
BLbST 55 BIOLBSET W @h. Bremr @QmUnuph assdlafla
Qeetmred ereueieTe] CHILD @D ?

Mzr. Jones gave 40% of the money he had, to his wife. He
also gave 20% of the remaining amount to each of his
three sons. Half of the amount now left was spent on
miscellaneous items and the remaining amount of
Rs. 12,000 was deposited in the bank. How much money
did Mr. Jones have initially?

Sm. Cagmemey e cuFLTar LaSSle) 40% Farg LLenaTallss,
Qar@ssri. WBswpdrer  LarsHed @ BH  @euCeunm
LE@GGD  20% 6IFD, PN  SEHERSEE CETHSSTI.
Wewrant Sgpemer Qgmansuiler Lindleowts Lwells euemswiTear
QeaeysEpsEl LweaL@sHermi. WBgupdrar . 12,0008
aumdluller eeutiy Gaugmr. . Commemen LSS
CTGUGUGTE LIGRTLD GNeUSS|(HHSTIT 2

Two cards are drawn from a pack of 52 cards. Find the
probability that either both are black or both are queens.
52 SleLsmars Qamal @m LB sligdmhg 2
SLeLger ahisslLbBSarnar. TS L &GeT @ rer(Hib
smLLTEGeuT Sjbeg| yreswtwmeGeur @@uushaTer
Bl&EDPSEH6 cTemer ?

What was the day of the week of 15t August, 19477
15 &6V, 1947 SeTm LD eunrsSlen Slpanlo eremmer?
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S-2223 Sub. Code
23BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2026
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. If }7 =5t% + tf —t*k and g= sini — cosj , then find
2r-g]
f=5t% +tj —t°k wHmd g =sini —cosj amM>é%V.§]
TEHTLDSE FTERTS.

2. Define the Box Product.
Quiiguiwed CUEHESD TETLMS UMTLIMD H(hHS.

3. If a is a constant vector, then prove that V(a-r¥)=a.

a eoreugl e MO CesLit erafled V(a-r)=a erer
Bpiays.

4, If d:(ax+3y+4z)f+(x—3y+3z)j+(3x+2y—z)l€ is
solenoidal vector, then find the constant ‘a’.

em aflégspporwu CeusLi eaild ‘@ erern wmhleSlufler
wIllmLSE STenrs.



10.

11.

What do you mean by a Line Integral?

Cam_(heupds Csmens eTemmmed ereme ?
Prove that V-V¢=V?4.

V.-V¢=V>¢ eaer fimpeys.

Prove that }7 =(x% - yz)f +(y* - zx)}' +(2% —xy) E o is
irrotational.

}?z(x2 —yz)z?Jr(y2 —zx)jq'+(z2 —xy)l; erarm  QeusL T e
SLOHA WD erar Hlmies.

Define the surface integral.

Cupurliy GsrensuliLé eTearuems cUaTLMD H(HsS.

State the Green’s theorem.

dlfferevy Copmsms 6r(psg)s.

Write the Cartesian form of Gauss Divergence theorem.

sredlen Lmley Cahmseams sriedlwiem allgeusHled 6r(ps)s.
Part B (5 x 5=25)

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

(a) If a@)=x()i +y(@t)j+z()k and
v(t)=x (t)f +y (t)j +2(t) k , then prove that
d. ., - dv du .
—[a-v]=u-—+—"0.
dt dt dt

a@t)=x(t)i +y({t)j+z({t)k wHmib
T =x@)i +y@®) ] +20)k erefled

i[ﬁ-ﬁ]zﬁ-d—a+@-ﬁ erau bl &
dt dt dt DiaS.
Or

9 S-2223




12.

13.

(b)

(a)

(b)

(a)

(b)

Write any Eight Properties of the scalar product.

awGsamt  GQumssder gGzsaubd e (h UeTLSmer
TSI,

If vgp= 2xy2’i +x%2%] +3x%yz’k , then find ¢(x,y,z2)
if (1,-1,2)=4.

Vo= 2xyz‘°’z7 + x223f + 3x2yzzl€ erafled  P(x,y,2) e
wElamus sreamns, @ni@ ¢(1,-1,2) =4 .

Or
Prove that V() =f"(r)+ 2 f'(r), where
r
F=xi+yj+zk and r=|r|.
" 2 ! .
Vi) =f (r)+7f(7") o Blmieys, QLIS
F=xi+yj+2k wHmb r=|7|.

If @ 1i1s a constant vector, then prove that
curl (rxa)=-2a.

a GTGHTLIZ (T wmHled QeusLim  ererfled
curl (r xa) =—2a erar flmes.

Or

If }7 = (2xy+2%) i+ x2f +3x2°k, then evaluate

J-}?-d?, where ¢ is any path joining (1,—2,1) to
(3,1,4).
}? = (2xy+z3)z?+x2]q' +3x2°k  erefléd If-d? &, HTEHTSH

Cogid @m@ ¢ ererug (1,-2,1) wpmd (3,1,4) &
Carg@b urens.
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14.

15.

(a)

(b)

(a)

Evaluate ” (Vxf) -AdS, where S is the upper half
S

of the sphere x*+3y*+2z*=qa®> and 2z>0 and
F= 3 4 5] —xeh.
f:y2§+yf—xz/; Cogud S eremug 22 +y* +2% =a?
woHmib 2>0 wdw Hlavewuld o drer Camarsdler G
Lrd) erafléd jj(wf)-ﬁds - HTETS.

S

Or

Evaluate ﬂf -Ads, where f =(x%+y?)i —2xj +2yzk
S

and S 1is the surface of the plane 2x +y+2z=6 in

the first octant.
}_":(x2 +y2)2—2xf+2yz/; Cogib S eremug wpHed
UGUGSHWD 2 6ter 2x+y+22=6 eratn FOFETSHS 6

Cuhuyiy erafe ”f-ﬁdsg TS,
S

Verify  Green’s theorem for the function
}_E =(x%+ yz){—2xyf and c¢ is the rectangle in the
xy = plane bounded by y=0, y=b, x=0 and x=a.

f:(x2+y2)z?—2xyf LHOID € eTeTUg  XY-Ferssled
y=0,y=b,x=0,x=a »Hu euybysmers Caram

@@ Gecucusd erafled, fliferev Cappsams slumiss.

Or

4 S-2223




16.

17.

18.

19.

(b) Evaluate by using Stoke’s theorem

I yzdx +zxdy+xydz, where C 1is the curve
C
oc2+y2 =1, z:y2.

C eearug euemereauany : x°+y° =1, z=y> eaaile
v GL_mé el eor CopmsamsL vwerU(HSS)
Iyzdx+zxdy+xydzeirr DE LIS STeEHTs.

c

Part C (3 x 10 = 30)

Answer any three questions.

Prove that %[ﬁxﬁ]zﬁx—Jr—xv.

di. 4 . dv du_._
—[uxv]:ux—+zxv eran Hlmies.

dt dt

Prove that div (" 7) =(n+3)r" . Hence deduce that r"r is
solenoidal iff n=-3.

div(r"r)=(n+3)r" eaears srp. Coaib @SS mbg 1
ererugl e euflFapmerLw GousLim erefled oULGUMGID
oL HCw n=-3 ear Hne|s.

Prove that VxVxf =V[V . f]-V3f.

Vxfo:V[V-}?]—V2}7 eran Hlmieys.

Evaluate Hf -n ds, where f =(x® - yz)f— 2x2f +2k and
S

S is the surface of the a cube bounded by the lines
x=0,y=0,2=0, x=a,y=a and z=aq.

f= (x? —yz)Z—szf +2k WHmID S GTGHTLIG
x=0,y=0,2=0, x=a,y=a wpmb z=a eearLaIHDTE®
Uil it L g s FgisSder CuoHurly  ereled

J.J.]?ﬁ ds -8 snes.
S

5 S-2223




20.

Verify stokes theorem for f=(x?—-y%)i +2xyj in the

Rectangular region bounded by x=0,x=a,y=0 and
y=b.

x=0,x=a,y=0 wpmid y=>b eern e Cgcious LGS ule
f: (x? —yz){ +2xy} H& evCLrsaller CoHmsang FMlLTTés.
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S-2224 Sub. Code
23BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2026
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.

2
1. Solve :Q+1+y2=0
dx 1+x
2
Siés : ﬂ+1+—y2 =0
dx 1+x
2. Define an Exact Differential Equation.
FOWLTET cUmsSCSH1Y FLATUT(H 6TaTLMS cUTLIED
H(HS.
2 dy
3. Solve : p*+9p+18=0, where p=—"-.
dx
.. 2 . dy
Siés : p"+9p+18=0, @@ p=—.
X

4.  Solve: (D2+D+1)Zy=0.

Eiés (DZ+D+1)2y:O.



10.

11.

Solve the differential equation dx = & = %
x y oz

dx dy dz . . ) ..
—=—=— e amss0sp FweTUT L $THs.
x oy =z

Find the Particular Integral of y”+3y +2y =x>.
Y'+3y +2y=x% en Snliys Qgrensemuis SmeTs.
Form the PDE : z =ax +by+a® +b°.

z=ax +by+a’+b° &5 PDE ewu <i@wssa)b.

Define complete integral of a PDE.
@@ PDE &@ wpws0smeansui( cearums euamruemn $ms.

Define : Orthogonal trajectory.
cueTwUeD M @ CemGsg erhlajeuean.

State the Newton’s Second Law.
Bluyl L afler @ e _meugl eldenws er(pgis.

Part B (5 x 5=25)
Answer all the questions, choosing either (a) or (b).
(a) Solve : (x2 —4xy —2y* )dx + (y2 —4xy — 2x* )dy =0.
Siéa (x2 —4xy— 2y2)dx + (y2 —4xy— 2x2)dy =0.
Or
(b) Solve : y' —ycotx =2xsinx.

Srés @ y'—ycotx =2xsinx .

9 S-2224




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Solve

Siés :

Solve

S

Solve

Siés

Solve :

S :

Solve

S :

Solve

Siés :

: [D2 +D+11y=sin2x.
[D2 +D+11y=sin2x.
Or

: 3x—y+log p=0, where p:%.

X

3x—y+logp=0, @Qr p:ﬁ.
dx

1

@-af

1

@-xf

: [x2D2 +3xD+ 11)/ =

[x2D2 +3xD+ 11)/ =

Or

dx dy dz

x(yZ _22): y(zz _xz) 2(x2 _yz)'

dx dy dz

x(yz _22) y(zz —x2) Z(xz _yz)'

: z=px+qy—2\/E.
z=px+qy-2pq .

Or
cxf(y—2)p+yHz—x)g =2 (x —y).

xz(y—z)p+y2(z—x)q ZZZ(X—y).

S-2224




2
15. (a) Find the orthogonal trajectories of {Q} ==,

16.

17.

18.

19.

20.

dx X

2
[@} -2 Qemi@sg eThle euamyenwis &Tems.
dx x

Or

(b) State and prove the Tautochronous property of the
cycloid.

o (mateuanerudenr L CLr&Crmamey  LaTedL  6r(pd,
Hlimieys.
Part C (3 x 10 =30)

Answer any three questions.

Solve : W _x+2y+3
dx 2x+y+3
Sigs : W X243
dex 2x+y+3

Solve : [D2 —-4D+ 41y =3x%* sin2x .

Siés : [D2 —-4D+ 41)/ =3x%* sin2x .

Using the method of valuation of parameters, solve
y' =2y +y=e"logx.

LrmUELD S|ETeMISSET (PdDEWIL vweru(HSS
y'-2y'+y=e"logx -g Siisa.

Solve by Charpit’s method (p®+¢%)y=qz.

grrdlev (peppmepwil Liweri(Hids (p*+q¢*)y=qz- S,

Describe the Brachistochrone Problem.

SlArrlavGLr&Crmer sansams elalfssalib.
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S-2225 Sub. Code

23BMA3S1

B.Sc. DEGREE EXAMINATION, APRIL 2026
Third Semester
Mathematics
WEB DESIGNING

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

What is Notepad ++?

Notepad ++ erermmed eresen ?

Write any two free editors used in Web designing.

@eeamu algeuelibd LwaTURSSLILGD @rarh Qs
eTig L TE&EMET 6T(LPGIS.

Write the syntax of an HTML tag.
HTML @i&tsmdeden allgeiamblianll er(pgis.

Define HTML layout.
HTML ser&Canmevd euanyuienn S(Hs.

Define Inline CSS.

Inline CSS ereémmmed ereren ?

What does the border property in CSS define?

CSSév erevanevts LiGwTL 6Teng uadTWMISS D).



10.

11.

12.

What is the use of position property in CSS?

CSSeéb position uemler LweTUm® e ?

What is a navigation menu?

UNCFNS5FH5D GO CTETMTE 6T6HTE ?

Write the syntax to declare a variable in Javascript.
Javascripter wrdleww S HlellusHETET  GUgEIMDLIENL
GF@QIBS

Define Form validation.

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

(a) Explain the difference between Client-side and
Server-side scripting.
aumgSeswmeart Ldsd  womb  Crmeuws LESHD

avdlfiidigm @enCuw 2 arer GCoumiuiraEemer 66ms@s.

Or
(b) Write about various types of websites with
examples.
UM UMSWITE 2 e (9) 60 G LIS GITTaI & G 6IT

T(HSGISSHTL ()& (EHLGT 6T(LHGIS.

(a) Write short notes on HTML formatting tags.
HTML aeuqeuenoliy @hlsCerpser @Mss @mnidlu
GSOIULSEET 6T(LpGIS5.
Or
(b) What are the new features introduced in HTML5?
HTML5-éb  <oflpsiiuphssiiul L ydu  bemser

GeTehol Wmenoy ?

9 S-2225




13.

14.

15.

16.

(a)

(b)

(a)

(b)

(a)

(b)

Explain the importance of CSS in Web design.

%@m@ru augauanolider CSS-er  wpsHlwusgieusamns
CIETGER

Or
List and explain any five CSS properties.
eobgl CSS-er LiamLsamer UL igwiel(H alerd@s.

Explain different positioning values in CSS with
examples.

CSS-é BlenavenLoudlesr uoCoumy & LILjSemer
THSSIEHT_(H&@EHL6m 6N6Td@Hs.

Or

Describe how an image gallery is created using CSS.

CSS-g Qamawr® e ULSCQsTEGLMU 2 (Heumd@Ld
ppa eNerdH@EHs.

Explain If-else condition in Javascript with
example.

Javascript-e If-else Blumbseaner Fn 0D
THSSISST_(H&EHLG6T 66TsHEHs.
Or

Write a short note on Client-side Scripting with
Javascript.

Javascript o e eumgdeswmart L&s evdlfliiig

GOI$s Gnu GHumu Tpgs.
Part C (3 x 10 =30)

Answer any three questions.

Explain in detail about the front-end and back-end
technologies used in Web design.

@aentw aligeiablibe LweaTLHSSILIHLL wperblane whmib
Werblenaw GgmfléomL Lkisamer aflfleurs ellers@s.

5 S-2225




17.

18.

19.

20.

Write a complete HTML5 webpage code to display a
multimedia, layout that includes audio, video, image and
formatted text.

e, srCeauwrefl, ULL wWLHOD elgEIMWLSSILLIL 2.6
Qarar. HTML5 @aemutiugs @oluilen  wppenowns
T(PGIS.

Explain different CSS properties such as text-align,
padding, margin, background and font-family with
suitable examples.

Text-align, padding, margin, background and font-family
Gumerm CSS vaTL e 6T(HSSISETL(HEHEHL 6T 6l6md:@s.

Design a complete webpage layout with a header, sidebar,
content area and footer using CSS positioning.

CSS flawwmwsmers vweatLBSS Somory, LSS,
o GTaTL&&LILGS LHNID &G CSTETL (Lp(HenLDlTeT
@eaTwliLss e1ECHTOSMS GG eUaMLDESHELD.

Create an HTML form and use Javascript to validate that
a user enters only numeric values in the “Age” field and
an email in the correct format.

gl Hasdle erem wdlliseer L HiCw 2 erafl Couer@ib
wHmib Werarepgame sflurear aigeusde o drail CeuamrHbd
craueng  gflumiss  Javascript uweru®ssd  HTML
allgaISMS 2 (HEUTEHGE.
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S-2226 Sub. Code

23BMA3S2

B.Sc. DEGREE EXAMINATION, APRIL 2026
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.
What is data view in SPSS?
SPSS @ gre|l LumTeneu eTETDTEL T6TEnT ?
Write any two features of SPSS.
SPSS e @rar® SmiiLbsBS®meT 6T(HFis.
What is meant by Pie Chart?
L cflemdSUILILLD GTGTMTE) GTEITE ?

Define histogram.

Q&5 2L cuaneRTen GUENTUIMI.

Write the formula for standard deviation.

Srhlena HlED GESHTSMS 6T (Ps)s.

What is meant by Skewness?

FTG| GTETMITE) 6T 66T ?



10.

11.

12.

Define Correlation.

055 @sdamse) euanyuim.

What are the types of Correlation?

PSS MFa| QUMSHET WTan6 ?

Mention any two types of Regression.

emenrt L SSler @ reT(h eUMSHEMET Fnmid.

Define y?-test.

7% -Cengaarenws euengwIg).

Part B (5 x 5=25)

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

(a)

(b)

(a)

Explain editing and transforming data in SPSS.

SPSS @& sreysmer SHmsSgb LOMID  LIHHILD
(PDDESEET 66T E)5.

Or
Explain the use of ‘Value Lables’ in SPSS.

SPSS @& wdHiy L wTeThGHT LiLeTLTL enL

oNlené@s.

Draw a bar chart for the following data on subject
preferences.

Maths — 40, Physics — 25, Chemistry — 30, Computer
Science — 35.

Gemeumld  Sreys@pssTar ULl elarsslLL S
QUMTE.

sanflgld — 40, Quplbud — 25, Geauduilwud — 30,
sentlafl iMlellwue — 35.

Or

9 S-2226




(b) Draw a histogram for the data :

Marks : 10-20 20-30 30-40 40-50 50-60
Frequencies : 2 5 8 6 4

ST @EHESTET GUIOTHDILILIL $E0G CUMITS.
W IC LTS : 10-20 20-30 30-40 40-50 50-60

9 TCleuaTaET : 2 5 8 6 4

13. (a) The following data gives the marks obtained by

students :
Marks : 40 50 60 70 80
No.of 3 5 10 6 4
Students :

Calculate the Mean, Median and Mode.
Gemeumd SreyseT wramelisdr Gubhm wHblLaTEmar
&M&Slermen.

odi@uamser: 40 50 60 70 80

LOTEHT 6L TS GIT 3 5 10 6 4
cTevTan e s

gymafl, BOBme wHmb wen LI Lsmer
FaT&E (h &.

Or

(b) The following table gives the number of working
hours and the number of persons to complete a
particular task. Calculate standard deviation,
skewness and kurtosis.

No.of Working hours : 5 6 7 8 9 10 11

No.of Persons : 10 12 21 15 10 7 4

3 S-2226




Gouemev
eTEHT 6T S 6N a:

puiseflen eramanfisens : 10 12 21 15 10 7 4

14.

15.

(a)

(b)

(a)

(b)

ECp  QamhssiiurL ol Leauameanid  Ceuamae
Crrmsaier eramanilsamsamuiu|d wHHID @ @GOG
uanflepw (pigds Ceuamqw pursafler eremanilsamsuLd
Qarhssrinl_(hearerg. SHLealesdsbd, euamere] LOHMID
Sl WemeTe| LSlLemels samsdl(Hs.

Crprsdenr 5 6 7 8 9 10 11

Explain steps to perform lineal regression in SPSS
with example.

SPSS @& Cpflued WearemenLaneu er(HSgISSHTL(HL6br
ollené@s.

Or
Describe one-way ANOVA with interpretation.
ehen el ANOVA wpmib oiger elersssas afleu.
Write short note on :
(1) Nominal Scale
(i1) Ordinal Scale
(111) Interval Scale
(iv) Ratio Scale.
Gereumeuer UMM 6r(psis :
1)  Quuis spHs
1) eufleng spHs
(i) Qe &pHd
1v) &dlg spmHsl.
Or
Explain how to handle missing values in SPSS.

SPSS @& arewrmod Gurer wdlliLsemer ereueummy
DSWMETEUG) TS 6l6Td:@s.
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16.

17.

18.

Part C (3 x 10=30)

Answer any three questions.

Explain editing SPSS, output and viewing results.

SPSS  Qauellirenr s Hmsgieug
umiiiug updl eleré@s.

LHOID (PG HMETL

The following data represent the cholesterol levels
(in mg/dL) of patients under 3 different treatments.
Create an error bar chart and interpret.

Treatment A 190 195 200 198
Treatment B 210 215 220 218
Treatment C 230 225 240 235

(G 6breu(mLD ST el eLp 6T cllgLomenr Sfsans

paonsErs@ul L Crrureaisaler Gamuply  oeTe|semer
(mg/dL) sm(pdlemmer. ey UL euaFULD 2 (Heurss
cfleré@s.

Sflsens A 190 195 200 198
Sflsews B 210 215 220 218
Sdlsens C 230 225 240 235

Calculate the mean, median, mode, standard deviation
and variance for the following data set :

5.1, 5.5, 5.3, 5.0, 5.2, 5.4, 5.6, 5.0, 5.3, 5.1

emeumld sre|s@Ensatear symafl, enwuwl S, <55 LY,
Hlena eflaT&sd WHMID LTS Seursdl(Hs.

5.1,5.5,5.3,5.0,5.2, 5.4, 5.6, 5.0, 5.3, 5.1
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19. A researcher conducted a study on customer satisfaction
scores for 3 products. Perform a one-way ANOVA and
explain the results.

Product A 45 47 50 49 48 50 46 47 48 49

Product B 40 42 41 43 42 41 44 45 44 43

Product C 38 39 40 41 39 38 37 40 41 39
Total n = 30.

@@ <pweurert eperm SWlLS@EHSESTET  6UTlq&EEITETT
Hmud  wiHuCuarsemers  GQupprr. one-way ANOVA
uGLuTieet Qauig, QupriLl L (plqa|samer all6Ts@s.

swmflig A 45 47 50 49 48 50 46 47 48 49

swmfliy B 40 42 41 43 42 41 44 45 44 43

swmfliy C 38 39 40 41 39 38 37 40 41 39
Qwrgsib n = 30.

20. Formulate regression equation of Y (systolic pressure —
mm Hg) on X (age) in man. Predict the most probable
value of systolic pressure for ages 51 and 68.

Age: 56 42 60 50 54 49 39 62 65 70
BP: 160 130 125 135 145 115 140 120 140 160
Age: 40 53 35 38 39 37 70 T5 65 64
BP: 126 145 118 120 123 138 160 163 145 146

gamsefler X (auwg) g Y (systolic @rss <ipssd —
mm Hg) @en Genenr(hés swerunel o (Feum&sabd. eulg

51 LHmID 68 ¥& 2 dETals@RsE@ systolic  @rss
Sl(PsssSlern WassrsSHuinrar wHlmL santlsse,b.

euwIg 56 42 60 50 54 49 39 62 65 70
Qués 160 130 125 135 145 115 140 120 140 160
DAWYSSID -
cuwIg : 40 53 35 38 39 37 70 75 65 64
Qs 126 145 118 120 123 138 160 163 145 146
SAYPSSId
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S-2227 Sub. Code

23BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2026
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. Define Operations Research

Qeweur’ () < rmuFSlew auemyum)
2. Write the General form of an LPP.
e LPP @eér Quigieurar cliqeuseans er(pgi.

3. Define Primal Problem.

PSeTenD HEHEME UL

4. Define Dual Problem.

@i Hisame euamyuim.

5. What is Non degenerate basic feasible solution?
rfley Qders Sgliue  stsHunnar  iey  eTeTmTED
GTGITEIT ?

6. Define Optimum Solution.

2 &b STene cUeTLIm.



10.

11.

What is Unbalanced assignment problem?

goflaoudn @gisEL (O HEGH crammTed eremer ?

State Reduction theorem.

G@pliL Cappsams &omis.

Define idle time on a machine.

20 Quibdlisdd deuapy Crrsms aumyum.

Define optimum sequence.

2 &sbg euflengenw cuenyLImI.

Part B (5 x 5=25)

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

(a)

(b)

Explain the Natures and Features of Operations
Research.

Qeweurt ()  rrusslller  geamepwser  OMID
SILDEFBRIGENET 66T EHsS.
Or
Solve by graphical method
Maximize z =6x, +9x,
Subject to the constraints: X +x, <12,
x, +5x, <45, 3x, +x, <30 and x,,x, >0.
QUL (LPEOM PLPEILD HiT&H&
Bu@Quey 2z =6x, +9x,
s (HUurHser: x +x, <12, x, +6x, <45,

3x; + x5 <30 wHMID x;,x, 2 0.

5 S-2227




12.

13.

(a)

(b)

(a)

Solve by Big M method
Minimize Z =2x, +x,
Subject to the constraints: 3%, +x, =3,
4x, +3x5 =6, x, +2x, <3 and x,,x,>0.
Quilu M wpevp epeld Eiés
B&Sm Z =2x, +x,
S (HLUTHSET: 3x, +x5 =3, 4x, +3x, 26,
%, +2x5 <3 wHmID x;,%5>0.
Or
Solve by Two Phase Simplex method.
Maximize Z =5x, + 3x,
Subject to the constraints: 2x, +x, <1, x; +4x,>6
and x;,x, 20.
@uer(h UL Sbliersen (paD epad Siés
Bu@u Z =5x, +3x,
sl puurhser:  2x, +x, <1, x +4x,=26 w0HOID

X1,%9 2 0.

Find Initial Basic Feasible Solution by using North
West Corner Rule

D1 | D2 | D3 | D4 | Available

01 5 3 6 2 19
02 4 7 9 1 37
03 3 4 7 5 34

Demand 16 18 31 25

3 S-2227




L CohE apore  elHaw

SglineL grsdHunrer Sraneud semLhle

LwueTU(BSS L

D1 | D2 | D3 | D4 | Gupdsngquig
01 5 | 3] 6 | 2 19
02 4 1719 |1 37
03 3 |4 | 7|5 34
Csameu | 16 | 18 | 31 | 25
Or

(b) Obtain Initial Basic Feasible Solution by using
Least Cost Method

D1 | D2 | D3 | D4 | Available
01 20 | 22 | 17 4 120
02 24 | 37 9 7 70
03 32 | 37 | 20 15 50
Demand | 60 | 40 | 30 | 110

@ophs Cswey pepmenWL]
SlgliveL grsdubner Srenells Glums

vwetU(hSS L

D1 | D2 | D3 | D4 | Gup&snguig
01 20 | 22 | 17 | 4 120
02 24 | 37 | 9 7 70
03 32 | 37 | 20 | 15 50
Csemau | 60 | 40 | 30 | 110
4 S-2227




14. (a) Solve the following Assignment problem
A B C D

1 120 100 80 90
80 90 110 70
120 140 120 100

A~ W DN

90 90 80 90
Qe @EIEE 6 Assma Sissalb
A B C D
1 120 100 80 90
80 90 110 70
120 140 120 100

A~ W N

90 90 80 90

Or

(b) Solve the following Assignment problem.

A B C
X 19 28 31
Y 11 17 16
Z 12 15 13

ereupd &GS (H fésme SidEsalLb.

A B C
X 19 28 31
Y 11 17 16
Z 12 15 13

S-2227




15. (a) Solve the following sequencing problem and hence
find total elapsed time and Idle time on Job G and
Job H.

Jobs A B C D E F G
G 7 11 9 9 10 12 10
H 10 10 7 16 6 10 15

Yereu@pd  euflemspop Hssoes Sisg, Ceume G

wHmid Ceuemer H Qe Cwrss swWns Guyb wHmibd
Qewenpn Crrsamss sl Muie]b.

Gaswwwr A B C D E F G
G 7 11 9 9 10 12 10

H 10 10 7 16 6 10 15

Or

(b) Solve the following sequencing problem and hence
find total elapsed time and Idle time on Machine A
and B.

Jobs I I 1II 1v Vv
Machine A 5 1 9 3 10
Machine B 2 6 7 8 4

Yereupd euflevspern fssoes Siss, Qupdrn A

wHmd B @& Qwrss sWlbs Coprb wHmib CFwemb
Crrsangd serr_Hluieb.

Geuamew I I III IV V
@updybA 5 1 9 3 10

@Qupdgp B 2 6 7 8 4

6 S-2227




16.

17.

18.

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

Explain the Applications of Operations Research.
Qeweur’ () < rrusfuler LwueaTUTHS®T 65l6THEsS.

Solve by Dual Simplex method.

Minimize Z = 3x, +x,

Subject to the constraints x; +x,>1, 2x; +3x,>2 and
X1,%9 20.

@l el AbLiatsen (P epD Sids

B&flm Z =3x; +x,

SLHUuTO&er: x; +x9 21, 2x, +3x, 22 wHOId x;,x, = 0.

Find Initial Basic Feasible Solution by using North West
Corner Rule.

M1 M2 M3 M4  Supply

F1 4 6 8 13 500
F2 13 11 10 8 700
F3 14 4 10 13 300
F4 9 11 13 3 500

Demand 250 350 1050 200

UL CohH@& epame elderws LweaTLhSS <L ligliienl
grsSuinrer Sreneud searLdls.
M1 M2 M3 M4 auprsed

F1 4 6 8 13 500
F2 13 11 10 8 700
F3 14 4 10 13 300
F4 9 11 13 3 500

Cgeau 250 350 1050 200

7 S-2227




19.

20.

Solve the following Assignment problem

A B C D

I 10 5 2 0

II 4 7T 5 6

III 5 8 4 3

v 3 6 6 2

Qereumd @&1EsL () SHssma Eissab.

A B C D

I 10 5 2 O
II 4 7 5 6
Imr 5 8 4 3
Iv. 3 6 6 2

Solve the following sequencing problem and hence find
total elapsed time and Idle time on Machine
A and B.

Jobs J,; J, J, J, J Jg
Machine A 1 3 8 5 6 3
Machine B 5 6 3 2 2 10

Wereupd cuflangapeny fésmasd $isg, @upbdrb A wHmibd

B @& Qurss s0ps Corb whmib Qewuonnm Crrsamss
SHTLHlweLd.

Gauena g J, Iy J, I, J
@QupdnA 1 3 8 5 6 3
QupdbB 5 6 3 2 2 10

g S-2227




S-2228 Sub. Code

23BMA4C2

B.Sc. DEGREE EXAMINATION, APRIL 2026
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 function.

Qewduri e euaprwm.

Define least upper bound.

GdDHSULE CLoed eTeranaanil GUETUIM).

Find the limit of the sequence {n hl 100} .
n=1

n

{n +100

0
} auflenauldlesr aurbanisd el
n n=1

Give an example of monotonic sequence, which is

bounded.

oms@Glul L CorGamCLrals eflassE o grremrd

Qam@.



10.

11.

Define limit superior.

2 WMbS eUIbenLl euenyuimi.

Define Cauchy sequence.

srevedl auflengenw cuenFwLIm).

Define convergence of series.

RMEIGD auflang QST euenFuIm.

Give an example of absolutely convergent series.

PPEWLWTS @mEEGLD cuflans Qs (h&E 2-smyead Cam®.

Define Metric space.
Qi M& Qeueflenws efeu.

Define Discrete Metric Space.
saiss Geueflenws el

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

(a If f:A—> Bandif X c B, Y c B, then show that
[AXVY) = X)uf(Y).
f:A—>B LOHmILD XcB YcB GTETMTED
FAXVUY)= ' (X)UfNY) eamy sm_[Hs.

Or
(b) Show that if A, A,,.... are countable sets then
LJOO:1 A, 1is countable.

ALA,,.... TOTD TETGSSE SEUD  GTETDITED

Uj;l A, TETTESEE eTeTnl ST (HS.

2 S-2228




n

12. (a) IfS, =2 then show that lim S, = 0.

n' ’ n—o

n

S, = — eTeTmed lim S, =0 eerm s (Hs.
n!

n—w

Or

(b) If the sequence of real numbers {S,}  is
convergent to L then show that any subsequence of

{S,} _, is also convergent.

o ETEHDWITET  eTamEaflanmed 2 (heumdsliul L Qgmi
1Si 1 Lo eomen aemre {S, 1, e eps o
2 L QgrLbd L &@ @mm@b ereamm &Ti(bs.

2_
13. (a) Prove?’n2—6n=§.
5n° + 4 5
3n -6n 3
— = — GTe 9.
P14 5 9D AT

Or

() If {S,}_, is convergent sequence of real numbers
then show that limsup S, = 1lim S, .
n—w n—o
o ETEMDWITET  eTamEafanmed o (heumdsLliul L. Qgmi

{S,}_, ererpred limsup S, = lim S, aréy sM_@s.

n—o

3 S-2228




14.

15.

(a)

(b)

(a)

(b)

If Z:—1 a, 1s a convergent series, then show that

lima, =0.

n—»oo

z:=1 a, @b aflens Qgrir eeamréd lima, =0

n—o
erarm| & (Ha.

Or

Prove that Z:=1 (1) is divergent.

n
o (1 . o
an (;) ereLigl efle@d ereml blemLal.

If limf(x) =L and limg(x)=M then prove that

x—a x—a

lim(f(x)+ g(x)) = L+ M .

lim f(x) = L wHmILD limg(x)=M GTETMTED
lim(f(x)+g(x))=L+M erem Hlemq.

Or

If f:R>R and f(x)=0 for ke®R\ Q and
f(x)=1 for xe@®. Then show that f 1is not
continuous at any x € R.

f:R—>R Goagw fl(x)=0, keR\ Q wpmbd
flx)=1, x € @ areipred [ ererig by x € R auib
QarLirEfluflereney eremm ST (Hs.
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16.

17.

18.

19.

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

Show that the set [0, 1] = {x/0 < x <1} is uncountable.

[0, 1] = {x/0 < x <1} e sab TFTAESESF Geme
erarml &SIl (hs.

Prove that the non decreasing sequence which is bounded
above is convergent.

G@OWNg  QFTLT  TOMSEGLLLLSTE  @QHHSTR  AF
@MBIGD ererm Hlemal.

If {S,}”_, is a Cauchy sequence of Real numbers, then

show that {S,}"_ is convergent.

S, )", eraug smavedl Qsmii erempmed {S, ) @mmI@LD
erarml ST (hs.

If {a,} _, is a sequence of positive numbers such that

n=1

@ qz2a,2....20,20a,,;,2 and

n+1o = e

(b) lima, =0

n—w

then show that the series Z(—l)’”la is convergent.

n=1

n

la,},_ ererug Nevs eramseiearmd e Qsri Gugib

(S) azay=..... 2a,2Q,.,2..... OHMmILD

(<) lima, =0

n—oo

GTGTD ED Z(—l)””an ey eufleng QFTLIT HRIEGD eTem
n=1

ST (ha.

5 S-2228




20.

If f and g are real-valued functions and if [ 1is
continuous at a and if g is continuous at f(a), then show
that g o f 1s continuous at a.

f Lbomb g eretugl 2 @TeWTer LI ST Ser
Cogib [ eerug a afler Gsrisdlunarg Coaib g ererLg
f(a) e Qsriieflwneng eraromedd g o [ erem &y a efled
Qar_iEdlwuneang eremm sm(hs.
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S-2229 Sub. Code

23BMA4S1

B.Sc. DEGREE EXAMINATION, APRIL 2026
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.

What does “data science in a big world”?

“‘@m uflu 2 wdld sra; siPlelluem" ererpmed ereer ?

What is metadata? Give one example.

QLT ey eremmmed eremem? e 2 Smyenrd Gam(.

State two benefits of performing EDA before model
building.

wréfleow o (BaursGausnE wear EDA Qsueuger @rerh

[BEITED LDHENGTE: Tl

Define data retrieval in the context of data science.

76| SMleilueler @pald sre| B QLU euamrum.

Define machine learning in the context of data science.
76| Hellweden @Gwald @ubST sHmeame euamFwm.

What is supervised leaning?

GuhurreneludlL UL L SHDHE eTeTHTed 6TeenT ?



10.

11.

12.

State any two features of the Hadoop framework.

an@r  slLewpllder gGseud @reanh  SbEmsmens
IGLNRICE

Mention two drawbacks of Hadoop MapReduce.

an@Lr Gl Qrry,efler @re® GpurOsamers @GOILILAMH.

Give two examples of NoSQL databases.

NoSQL sressermsafler @Qran® eOSHEET_(HEMETS
Q&mr(h.

Write any two properties of ACID.

ACID @érr gCaanitb @yesm(h LGTLSM6T 6T(LpS)s.

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

(a) Explain any five tools or technologies used in the big
data ecosystem.
Quilu srey &HMEFSLO AemwLIkd LweTURESILRID
gCaa@id Bhg HMHeilsar g CFTHOE L LkiGameT
OM&(&H 5.

Or
(b) Describe any five important facts about big data.
Quilu  srey udpdw  gCseid @b WS wwrer
aul.

> GHTENLOSHEN6T 6

(a) Discuss the role of research goals in guiding the
data science process.
srey  Meflwe  Cewdeeapaw UL Sgieudld
QY TTES @es@saflar ukienst LHO efleurd.

Or

(b) Discuss the challenges faced during the retrieval of
large datasets.
Quilu  srTays@smELiysmear WBLOLH&En  Curg
T TEsmaTERd Feumsamart LHM aleurd.

9 S-2229




13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Describe the role of model evaluation metrics with
examples.

ol ST eral (s efler LIhIeng
ThSg5sT_(ha@EhLer elleufl.

Or

List the types of machine learning and explain each

with examples.

@uinbglr SHHE UMSHEHE T UL lqgued_@yLb,
@elCeurarennud eT(HSSHISSTL(H&EHL 6T 6l6Tdd,.
Discuss five real-world applications of Apache
Spark.

SLLTES) evumisdlen ebgl Hley 2 s LweTUTHEmaTi

bl eSleims).

Or

Discuss the advantages and limitations of the

Hadoop framework.

an(Bl s Lanwlder BerennseT WHMID 6L SEETL]
bl edleums).
Explain the ACID properties in detail with
examples.
ACID uanyseer eT(SgISST(HaEhLer  elfleurs
clleré@s.

Or
What is the main purpose of NoSQL?
NoSQL greys sersdler Crmssid eremen ?

3 S-2229




16.

17.

18.

19.

20.

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

Write a detailed note on data collection, cleaning, and
pre-processing in a data science project.

srey gledwued JiLsded srey Coafliy, &b CQFuigen
wHID (e QFurssd @nss elfleurear @mllienL er(pgi.

Compare structured and unstructured data retrieval with
examples.
S L W& L LOHMID S LMDSSHLILIL TS ST6

BLQL@umu aTOSgIEET(HaEnL6r eUld(.

Explain the difference between parametric and
non-parametric algorithms with examples.

SleTe|H  WLOHMID  eTe|[  ADOTE  UNLPENSEEHEE
@aruleorar Gaumum el eT(HSSISHT(HHEHL 6T 6ll6md:d.

Explain the role and features of Spark libraries: Spark
SQL, Spark Streaming, MLIib, and GraphX.

VLIS Erevshseaien Lki@ WLOMD Abshsmer oflerésE.
evumiéd SQL evumis evi iy, MLIib wphmid GraphX.
How does the ‘Isolation’ property differ from ‘Consistency’

in ACID?

ACID @a 2 crer 'Hlanavsseranoulalmbg 'saflennriuihisse’
uar ereleumn GCeumiuiREmg) 2
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S-2230 Sub. Code

23BMA4S2

B.Sc. DEGREE EXAMINATION, APRIL 2026
Fourth Semester
Mathematics
COMPUTATIONAL MATHEMATICS

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Write scilab command to create 2 x 2 matrix.

2 x 2 ganfleow 2 (peunss scilab s Lanerenws er(pg)s.

Give the syntax of identity matrix 2 x 2.

goafl el 2 x 2 61 Qg el S(Hs.

What are the normal equations of least square curve
fitting?

Qrarh bhd@ WBEEm euemearey QuTpsGSOleT @uicd
FOGTUT([HSET WTen6y ?
Write the command of non linear data fitting.

@M Uy Ideors sseuew CQummsgsalear S Laneran
eT(PGIS.

Write the scilab command to solve ordinary differential
equation using Euler method.

uiefler papuiledr euamEbaly Fwerur el STlLgHETE
Scilab &1 L_anerenw er(1pg)s.



10.

11.

12.

Give the syntax for differentiation.

UMSE&PeTNET &L aeTen H(ThH.

Write a scilab code to compute 10 (1.5).

IO (1.5) & sar(h9g&s scilab sl Lanerepw eT(Lpg)is.

Plot Hermit polynomial of order 4 for xe[-2,2]. using

scilab.

Scilab & vwerLEsH QanmAlr LoamiiL Caranes H&S
4 6@ xe[-2,2] Qurmsgs.

Compute a, using scilab. command.

Scilab sl Leearenw LweTLBHSSH @ & SMeETs.

Compute a, using scilab command.

Scilab s Leeterw LweTLOSS @, & sTETS.

Part B (5x5=25)

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

(a)

(b)

(a)

Write the scilab code for matrix operations.

satlller Qeuedsenssrar Scilab Hlyene er(pgis.

Or

Find the dot and cross products of two vectors using
scilab.

Scilab & LweTLESSH QeusLfer Yerafl wHmbd Ceul
QUHEHME HTEHTS.

Fit a straight line using scilab.

Scilab & LweTLBHSH e CrTCasmiamL QuTBSgis.

Or

2 S-2230




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write down the applications of polynomial fitting.

voniiy  Cameneu  QuUTmEgiSedlen LiwiemTHEmaT
T(PGIS.

Write the scilab code for solving differential
equation using modified Euler’s method.

SmsHuewssiul L puieflear  (pam PO 6
umas6g Foaturl el §iss Scilab flyee er(pgis.

Or

What are the applications of Runge Kutta second
order method?

gaGs  @LLr  @remLmnd ShEG  pepuller
LweTUT(H&ET Wrened ?

Plot Hermit polynomial using scilab.

Scilab & LwerL@ESH Qanmir Loty Camaeuamw
QuTmSSs.

Or

Compute dx using scilab.

L

2 Vx
01

Scilab & LweTLIHSS Ide &8ssl (Hs.
o VX

Using Scilab to find Fourier coefficients.

Scilab & LweTLBHSH S flwm Gansrismer Erams.
Or

How to verify Harmonic functions using scilab?

Scilab & uwweTLhsSH Efews sriysmer FMLMTIL
eriitig ?

3 S-2230




16.

17.

18.

19.

20.

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

Explain the various vector operations using scilab.
uoCaum  eamswrer  GesLit GCswelsener Scilab &
vweru(hiss efleurfl.

Fit a polynomial using scilab.

Scilab & uwwew@sH em uoemiy  Csreneuenw
QuTmSSIs.

Solve differential equation using Runge Kutta second
order method using scilab.

gaCs GLLT wpapuild eumssbayy swerum el Scilab e
LweTtL(SS Sids.

Write the scilab code for evaluating improper integrals.
purddoor Agrasuiame wiilheasnsrear Scilab flyame
GI'@QJ&?

Using scilab find fast Fourier transform.

Scilab epad eflenye| s flwim o (HorHDS®S HTamms.

4 S-2230




S-2231 Sub. Code

23BMA5C1

B.Sc. DEGREE EXAMINATION, APRIL 2026.
Fifth Semester
Mathematics
ABSTRACT ALGEBRA

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define cyclic group and give an example.
FPHF GHOSMS 2 FHTTTSGIL 6T U TWIM).

Give any two example for finite abelian group.
wigejn ddlwer GosInE @M 2 STTETBISET &(hHs.
Define quotient group.

FFe ($HOSNS e uml.

Define automorphism in groups.

GVSHDETET F6iT 2 (HeUTEESE e eUanTwIm).
List out the elements in S;.

S5 -6 2 dtar 2 miliLsemer LiL g wed (hs.

Define alternating group.

LIHN GOSSHamar cuepTwm.

Define commutative ring.
uflbrHH UENETLISMS GUETWM).



10.

11.

12.

Define maximal ideal of a ring.

auamerwsSla o Feflane ETnsdHenar cuamrwimi.

Define Euclidean ring.

wsafliquier euamearusans euanyuwim.

Prove that a Euclidean ring possesses a unit element.

woafliquier  euamerwugdld D@ 2milil @ @HSGD  eren
Hyeys.

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Prove that a non-empty subset H of the group G is
a subgroup of G if and only.

1) a,beH=>abeH

(i) aeH=a'eH

G et @osdd H eemn gienewr SeRTOTeng
slmaT G eTarm @)(HhsTed WL (HGWL

1 a,beH=abeH wpmbd

() aeH=a'leH & QEmarTiq (H&@LD eream Hlmies.

Or
State and Prove Fermats Theorem.
Qurrom_&ler Capmsans e Hlmnies.
Prove that intersection of normal subgroups of a
group is again a normal subgroup.
(T SVEF e ST 6T Sl et & &6 higafl e
GNsGCaLl () @I FTSSTTET  FIM@TEGOL  erar
Hmie)s.

Or

Prove that the set of automorphisms of G is also a
group.

ST 2 (HeUMGEBIGENET — SaUTOMaTg @ (GVSMS
2 LG eTer Hlmie|s.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that every permutation is a product of 2-
cycles.

TG eum(m auflenarhmpLd 2—gpmél sarfler
QumEEGSEsTans eTar Hlmies.

Or
Find all the normal subgroups in S, .

S, - o6TeT TSI FTHTTET  Fl6HENT (60 BISEET
&ITGI0T .

Prove that o/, is a field if p is prime.
J, erarugl semb erar Hlmies. QmiE p @b LUST 6Te.

Or

Let R be a commutative ring with unit element
whose only ideals are (o) and R itself. Prove that
R 1is a field.

R  eeaug @n 0@ opuyerw uflorho
aumarwugdd (0) wHmbd R wLEHCL g6 Siobd
cratled R eremigl ep(m Leld eTar Hlmies.
State and prove unique factorization theorem.
smeailuQsgis@sstar  salisgel Csppses wd
Bmiays.

Or
If p is a prime number of the form 4n+1, prove
that p =a”+b?, for some integers a,b.
p eretug 4n+1 eremm euigeiled 2 ater LS eresT erefled

p=a’+b® aar fpes. @uiE a.b odumer Ho
(P(Lp ETERTSHET B, GHLD.
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16.

17.

18.

19.

20.

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

(a) State and prove Lagrange’s theorem.
(b) State and prove Euler’s theorem.

(@) Qasrransduler Copmsans er(pd Hlmie|s.
(=) weflar Cappsms erpdl Blme|s.

State and prove fundamental theorem of homomorphism
in groups.

Gosdharar Qsrir el sdar gl Cappmsams
gl Hmiels.

State and prove Cayley’s theorem.

Qawellufler Cspmsans eT(pdl Hlmieys.

If R is a commutative ring with unit element and M 1is
an ideal of R, prove that M is a maximal ideal of R if
and only if R/ M is a field.

R eemug oo@ omiy Qereme uflombm  euenerwib
oomd M yeargy siger o erens. M ererug) R -er
o Fgflened &TOD eremm @ (HBSTD WHHID @(HHSTED L HCW
RIM erenug) ¢ oo eram Hlmicys.

Prove that the ideal A=(a,) 1s a maximal ideal of the

Euclidean ring. R if and only if g, is a prime element of
R

A=(ay) eerugl R - ey wdefliquer euenerwisdlen
growreng o Fsbleve  Fiod  erenm @ @HHSTO  LHMILD
@mbaTed I GG ap ererug R-er LsT erawT 2 mili erer
Blpieys.
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S-2232 Sub. Code

23BMA5C2

B.Sc. DEGREE EXAMINATION, APRIL 2026.
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Closed Set.
EPIg Ul HETSHENS GUETUIMI.
2. Define Connected Set.
QTSI L SETSMS GUMTUIMI.
3. Define Bounded Set.
TOMOEHGL LI L S@THENS eI Tuim|
4, Give an example of compact metric space.

&&8lgoms Gl Mg CeuellsE o grremid Qam(.

5.  Define Riemann integral.

ffomer Qgreansui el euaprwm).

6. Give an example of an infinite set with measure zero.

Sjerey 0 2 LW erevevawhy sesSH@ 2 sryard Csm(.



10.

11.

Show that the derivative of constant function on [a, b] is

zero function on [a, b].

[a,b] Wé Hoeowrar grmder eumsstawy [a,b] uled
LLSDsRlWILD &ML 6TaT ST (hs.

State - Rolle’s theorem.

Crrévey Cappsans au@GsSgEIemT.

Given an example of point wise convergent sequence of

functions.

yerefleurflwms @@ahi@h griyseaiien cuflanssE 2 gmrenrbd

Q&r(h.

Define uniform convergence of sequence of functions.

gryseflern euflengufen frmen gmriseme afleur.
Part B (5 x 5=25)
Answer all questions, choosing either (a) or (b).

(@) If G, and G, are open subsets of the metric space

M then show that G, UG, and G; "G, are open.

M erenp Qi fs Qeuefluiey Gy womibd Gy erarums
Sops sammsdr eratmred Gy UG, wHMID Gy NGy
S Fluameid HpbHs SETERISET eretn ST (Hs.

Or

(b) Let f be a continuous function from a metric space
M, into a metric space M, and if M, is connected

then show that f(;) is connected.

9 S-2232




12.

13.

(a)

(b)

(a)

(b)

f eremp Qamrsflwumer gmry M; Quoifls Ceaflulié
@mbg My Quifs QeuallsE Qeadlpg. Coaind M,
erLgl  @eamdsliLl L g  eretpre®  f(M;) @b

@emeamsslILL L gl ererm ST (Hs.

If <M e) 1s a complete metric space and A 1is closed
subset of M, then prove that <A, e) 1s also complete
<M. e> eramgl (p(panwrer Gl Mé CGeuefl wHmb A
erarigl M uléd epiqui o U Gewrd eTeTmmed <A, e> QyLb
W pevwwimeng ererm Hlemldl.

Or

If f:[a, b] > R’ is a continuous function, then prove

that f must be bounded.

f:la, b] > R ereug) Qgrrgfluner griy eremmmed f
GTGTLIG) TS @I LGl eremm HlemLal.

If f € R[a,b], then prove that | f| e Rla. b].
f € R[a,b] erermmed |f| € Rla. b] eremmy HlemLq.

Or

If f 1is continuous on [0,1], prove that

lim © Zf( ] :I)f.

n—owo N k=1

f GrGim_ng [0,1] Wé Qar_rsfluneng erenmme

1
lim — Zf[ j [f eremmy Blenq.
0

n—o N k=1
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14.

15.

(a)

(b)

(a)

If f has a derivative at every point of [a,b] then
prove that f' takes on every value between f'(a)
and f'(b).

f &8 eastsw [a,b]luller erdeml Lerafuigd
o drergl erampmed [ ererugl  f'(a) wopmbd (D) @
@l 2 emer erdem WHUIMULD DL UD eTeTm)
HlemLal.

Or

If f and g both have derivative at ce R’ then
prove that

@)  (f+2©@=(+£©.

g(o)f'(c)—f(c)g'(c)
[g(o)]?

ceR We f oombd g&@ eumstsy o derg

(i) I g(c)#0 then @ © =
eremmmed, SLpau(heuareupenm HlemLql.
@ (f+8) () =f()+&'(©)

(i) Cuwaud g'(c) #0 eremmmed

(ij (© - £~ [©2'@)
- 2
g ()]

If {f,},_; 1s a sequence of real valued functions on a

set E, then show that {f,},; 1is uniformly
convergent on E if and only if given & >0 there
exist Nel such  that | frn(x)— fn(x)| <eg,
(mn>N,xeckE).
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16.

17.

E caemp savsdey {f,ln TG 2 amenLow mes
wHiLydLW  euflens eraimed, {f,}n ererLg Srns
@hEh  oalaid eafld LIECL CsTEEsiur L
>0 8 Nel dlaogEn. Cogibd |fm(x)—fn(x)|< £

(m,n>N,x e E), aas ar_(.

Or

xn

1+x"

converges pointwise on [0,1].

(b) If f,(x)= (0 < x <1), then show that {f,},

xl’L

1+x
[0,1]ulé yerefleurfuing i@ ereamm sm(hs.

fn(x) =

(0<x<1) eepred {f,}ny oreTLIg

Part C (3 x10=230)
Answer any three questions.

Prove that the subset A of R’ is connected if and only if

A 1s an interval (That is, wherever ac A, be A, a<b
then (a,b) c A).

A eemp R e ol sewmbd @eenmssiul (), @Q@HHSTER
9greug)l, ermGs LU HCL A ereatugl Qe Geuaf erer bHlemll.
acA beA, a<b erammieTarGgm (a,b)cA GTem)
QGG

If M is a compact metric space then prove that M has
the Heine - Borel property.

M eremug) s&flgoner Gl s CQeuefl erermmed M &@, Caefl
- Gumyé very @m&@ b ererm HlemLal.
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18.

19.

20.

If feRlabl] and a<c<b then show that
b

b c
feRla,cl, f'eRlc,b] and [f=[f+][f

a

f e Rlab], a<c<b erarmmed f € Rla,c], f' € R|c,b]

b c b
Cuaid [f=[f+][f eey s (s.

If f is continuous function on [a,b] and if ¢'(x)=f(x)

(a < x <b), then show that ?f(x)dx =¢(b) — d(a) .

[a,b] We [ ererug Oorirsflurer  gmiy  Goaib
b

F)=f(x) (@a<x<b), aampre [f(x)dx=¢0)-4¢a)

erarml &SI (hs.

State and prove Taylor’s theorem.

QLweiev Capmsams erpd Hlemldl.
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S-2233 Sub. Code

23BMA5C3

B.Sc. DEGREE EXAMINATION, APRIL 2026.
Fifth Semester
Mathematics
MATHEMATICAL MODELLING

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Write down any five mathematical models.

gCaanib gpg saflgs wrdilsafler uwTsmer er(ps)s.

What is the objective of mathematical modelling?
santlg wrdfufler wpsdwwner @hHsCaTerger wrame ?

Write about non-linear growth model.

CrMlulwerers cueridsl wrdflsemer LHD er(pgis.

Discuss about decreases of temperature by Newton’s law.
Bl Laler alldl oigliiuetwid, Qeuliublee @Gmmeiseaman
ubl edleurdlésebd.

What are the limitations of prey-predator model?
GCT-AAwCrLLit wrdfluder euybLseT wWrene ?

Competition model - discuss.
Curiig wrdlflsear ubdl elleundss.



10.

11.

12.

Write the general form of linear difference equation.
CpMlulwe  Ceumurt () swerurliger  Qumg  elgaISams
Gr@g]&

Give an example for mathematical modeling through
difference equation.

santly  wrdflufled, Ceumum’ (h FwerumiqHE GghU (b
T(HSHISSTL g MET &(H.

Find the general solution of u,,, +16u, =0.

U,., +16u, =0Qurgleurar Sreneuds srems.

When the autonomous discrete equation is stable?
aquCumupg  satelluss  gallgs  soatUTH  erg
Blepewimeng s @) hé @D ?

Part B (5 x 5b=25)

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

(a) Why mathematical modelling in needed? Explain.

santls wrHilwunssb, ger Caameu erarTUSmen 6ll6md@s.

Or

(b) Write down limitations of mathematical modelling.

santls wrdlisailer curbLsamer allfleuns er(pgis.

(a) Estimate the growth of science and scientists.

sfleflwe  eeridsl  wHomb  SMlefwererisarf e
aleTT&ESlulenens seanmad (.

Or

(b) Obtain the non linear equation for infections
disease.
Qg mHm e lq LI Crpmé (@8 meum Crflulwders
FLOGTLITL lg enerr &(hel.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss epidemic model through systems of ordinary

differential equation of first order.

s eufleamsler smgmrenr GeumiLil L FOGTLITL I 6T
Sjewliysdr epad  CesmomGrmit  wrdfewt b
clleurdlssab.

Or
Discuss the differential equations affined on
competition models.
Cumiy wrdHfuller euamEUILEIEETET FLOGTUML IqE06T
upm efleurdlEgaLd.
Solve x,,, —7x,,; +12x,_, and discuss the behaviour
of solution as t —o0.
Sids X, —Tx,, +12x,_, LHHID ST LIGTLS®ET
I >0 o &Tes.

Or
Construct the particular solution for the linear
difference equation.
Crflwe Coumur® swerumiger GOUArL Srelenars
SL L& LD.
Discuss the application to actuarial science.
sTUNHS sasdud HelluEETET LWGTUTL I e
ceurd&s.

Or
Discover the Harrod model difference equations in
economics.

QL mgliludleor Coumiuim(p FLOGTLITL Lg 66T
GaT&E (h 5.
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16.

17.

18.

19.

20.

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

Explain the technique of mathematical modelling.

santlg wrflufler L LBismar 6lleTése] L.

Discus about the logistic law of population growth.

w&ser  Csmens  euetréflsasrer  geteur  ellSlulenen
vwetu(hSS efleundlsseyib.

Write about the two species competition models.

@ren( @ems@EnsdlenGuwmar Guriiy wrdflulener LbHD
(PGS

Discuss the simple difference equation models.
eraflenwwrer  Geumiui L. gwerumiger wrdisamer  LbHDH
cflfleurrs efleundlEgaLd.

Examine the cobweb model in economics.

Qumrmermarysded Hobd euameuiern wrHfanw <,rmiis.
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S-2234 Sub. Code

23BMA5SE1L

B.Sc. DEGREE EXAMINATION, APRIL 2026
Fifth Semester
Mathematics
Elective — OPTIMIZATION TECHNIQUES

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Define the replacement problem.
wrHn Sésame cuapTwm.
What is replacement policy?
wIHNG CSTETENs CTETMTE CTETET ?
What is buffer inventory?
QLS FT&E GTETMTE 6T ?
What is anticipation inventory?
GTHTUTTLIL] FT&E 6TETDTE 6TTET ?
Define service mechanism.
Ceanou Qurdlpenpen cuenFwim.

Define Queue discipline.

auflens QU&sSmS U TWm).



7. Define PERT.
PERT ecuenywimy.

8. What are the basic components of a network?

(1 CUMWIELOLILANGT Siq LI FaMIFET WITEnG ?

9. Define Optimum Strategy.
2 $FL0 2 Sl eUETLIMI.

10. What is Saddle point?

Caewriiyerafl erammmed erevra 2
Part B (5 x 5=25)
Answer all questions. Choosing either (a) or (b).

11. (a) The data collected in a running machine, the cost of
which is Rs. 60,000 are given below. Determine the
Optimum period for replacement of the machine.

Year 1 2 3 4 5
Resale value (Rs.) 42,000 30,000 20,400 14,400 9,650
Cost of Spares (Rs.) 4,000 4,270 4,880 5,700 6,800

Cost of Labour (Rs.) 14,000 16,000 18,000 21,000 25,000
Quigbd Quipdrsdd CrsMasiiur L srajsdr &G
Qar@ssliul_(HeaTerer, iFem ellane p. 60,000, B@GLD.
Qubdlrseans — LIDDIUSHETET  2.&56S  STOSHS

SiroreflsseyLb.
2,67 (h) 1 2 3 4 5
wyiedpuemer AL 42 000 30,000 20,400 14,400 9,650
(¢m-)
2 gflunsmisefler 4,000 4,270 4,880 5,700 6,800
cllenav (em.)

Qgmflemeri Qgea; 14,000 16,000 18,000 21,000 25,000
(¢m-)

Or

2 S-2234




12.

(b) The cost of a machine is Rs. 6,100 and its scrap
value is Rs.100. The maintenance costs found from
experience as follows. Find when should the
machine replaced?

Year 1 2 3 4
Maintenance Cost (Rs.) 100 250 400 600
Year 5 6 7 8

Maintenance Cost (Rs.) 900 1,200 1,600 2,000

®m Quibdlrsder edlene ep. 6,100 LOMID DFe
GLSITL LIy . 100. Si@ILeuSH 0l (BB
sarpwiul L ugmofliy  QFoe|ser  Aemeu(momm.
@Qupdlrsens eriCurg wrHn CeuamHh  eTeTLMSSE

SeTL_Plueid ?
=23,6r ) 1 2 3 4
ugmofuy e (er.) 100 250 400 600
2@ [ 5 6 7 8

LgroAny Qeeay (m.) 900 1,200 1,600 2,000

(a) An oil engine manufacturer purchases lubricants at
the rate of Rs.42 per piece from a vendor. The
requirements of these lubricants is 1,800 per year.
What should be the order quantity per order, If the
cost per placement of an order is Rs.16 and
Inventory carrying charge per rupee per year is only
20 paise.

@  eaamteris  @Qupdly 2 pusdwurert e
puerarwmerfl_OmEE @@ HTHEE h.42 66
dMflgsdled o weCummarsamer eumhiGHDTT.  @6HS
o weylibunmersaier Csameusem eu@pLSHNHE@E 1,800
DGD. @@ YTy eeuliughHsrar GFwa| .16
HD, F15E TOEHE CFDad s L au(BLsHNE,
Q@M  pUT&EE 20 eust LUHGWL  erarmmed, 6
ST (HEE@ YT A6T6] cTenarelns @) (Hes. GeuanT(HLb.

Or
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(b) Explain the factors affecting inventory control.

FT&@ sLHuurieal utdé@h srrenfsamer ellars@s.

13. (a) Explain the Components of Queuing System.

auflens enliber gamsamer allers@s.

Or
(b) Explain the Deterministic Queuing System.
Blreanrudls@d euflang (pevmenw 6lemd@s.
14. (a) Construct the network diagram having the following
constraints

B<E F; C<G,L; E,G<H; LLH<I; L<M;H<N;
H<J;1,J<P;P<Q.

Gemeu@pd  sLBuur@somers — CQereml  eneawrw
AUMTULSMS 2 (HeUT&ESH6|LD.

B<E,F; C<G,L; E,G<H; LLH<I; L<M;H<N;,
H<J;1,J<P;,P<Q.

Or

(b) Draw the network for the following project and Find
the critical path.

Activity A B CDUE FF G H I J
Duration None A A B A B, E C D, F G H,I

Gemeummd S LgHhsrer euame GeTarened cuaIBHS,
Sie|6@ 2.8bhF LTagew Serl_Hluia|Lb.
@ewéour®@ A B C D E F G H I J

st 6@ None A A B A BE C D,F G H,I
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15. (a) Solve the following game whose payoff matrix is

10 5 -2
givenby | 6 7 3
4 8 4
10 5 -2
6 7 3 GTETM oerd < ewfl Q& messr
4 8 4
elevemwimenL Siids.
Or
(b) Solve the following game using dominance property
Player B
Player A B1 B2 B3

Al 15 10 4
A2 10 -3 10
A3 12 23 O
9 Fsa11 uarerull Lweru(RSS Wereumd ellaneTuim e g
TS
QU LGasTrT B
QUL SSTyT A Bl B2 B3
Al 15 10 4
A2 10 -3 10
A3 12 23 O

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

16. In a Machine Shop a particular cutting tool costs Rs. 6 to
replace. If a tool breaks on the job, the production
disruption and associate costs amount to Rs. 30. The past
life of a tool is give as follows. Find after how many jobs,
should the shop replace a tool before it breaks down?
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Job No 1 2 3 4
Proportion of broken tools on job 0.01 0.03 0.09 0.13
Job No 5 6 7
Proportion of broken tools on job 0.25 0.55 0.95
@m @Qubdrs serwld em @IuElL el (b s@meilaw
wrHneUsHE h.6 Ceweum@b. e smHmell GCeuamauler Cumg)
o2 L bgre, 2 HusH @evLuym wHMD @eeanr GlFae|ser

.30 BGb. @m smedller SLBS STO  UTPSEMS
Gereuporm Gasrhssiul_(Herergl. assamar Colmes@héEL

Gn@., @B &Bl 2@LasHE P &ML AMF LIHD
Couatr(HLd eTerTLengd HemL_HluieD ?

Liewtl eressr 1 2 3 4
Cauanauliled 2 amLbs smelsaflar alldlsd .01 0.03 0.09 0.13
Liewtl eressr 5 6 7
Cauanaulile 2 aL_bs smeilsaflar elldlsd (095 0.55 0.95

17. Find the optimum order quantity for a product which the
price breaks are as follows.
Quantity Unit cost (Rs.)
0<@, <500 10.00

500 <@, 9.25

The monthly demand for the product is 200 Units per
year. Cost of placing an order is Rs.350, the cost of
storage is 2% per year.

clane pileyser Gemeumwmm AASSILIL L e QUTHEHEE
2 &HE @(PIE DHaTEeUd STl Hls.

S{ETE 3@ Cewey (eh.)
0<@), <500 10.00
500 <@, 9.25

@bsl Qummensstar wLIsTHST Csmel Wa@THEE 200
welll s, @@ YTy ealiughsrar GFwe| 5.350,
Collidparer Gawe| <L a@mHEE@ 2% WGWD.
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18.

19.

20.

Explain the Poisson Queuing System  model
{(M/M/1I):(N/FIFO)} and compute Px.

umiger euflens ey wrdfl {(M/ M/ 1) : (N/FIFO)}

Wenar cllerss Pn & sewrédlab.

A Project has the following time schedule:
Activity 0-1 1-2 1-3 2-4 2-5
Duration 2 8 10 6 3
Activity 3-4 3-6 4-7 5-7 6-7
Duration 3 7 5 2 8

(a) Draw the arrow diagram.

(b) Identify Critical path and find the total project
duration

(¢) Determine total and independent floats.
@@ S Wereumd s L euamanmenwid Clamesr(Hereng:
GewdurG  0-1 1-2 1-3 2-4 2-5
S SfaTa| 2 8 10 6 3
deweur® 3.4 3-6 4-7 57 6-7
SO e 3 7 5 2 8
(1) DYUSGD eUdTULSMS U TLIGLD.
(<=4) f;r'reqé;@ 2 5HF UMW el wmard sarh Obrss
S &me Deraneud seTLMlwie]|b.

(@) GQwrss wHmb swurder Wgmaisamens STrafléEseab.

Solve the game graphically
Player B B: B: Bs Bu
4 2 2 3 -2
Player A Z 4 3 2 6

cllememumenl auenruL (pevpuiled Sirése]b
<L L&aTyT B B: B: Bs Bs
A4 2 2 3 -2
Qs A 4 4 3 2 6
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S-2235 Sub. Code
23BMASE2

B.Sc. DEGREE EXAMINATION, APRIL 2026.
Fifth Semester
Mathematics
Elective - PROGRAMMING IN C WITH PRACTICAL
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. How is a constant different from a variable?

@@ wrledl e wrPlulalmpbg ereueumm, CoumubEmg?
2. What is a symbolic constant?
SO IHle) ereTmTed eTebre ?
3. What does the special operator sizeof () do?
@ouiy <uCrii sizeof () erenanr QewSma) 2
4, What does the assignment operator do?
@SS <HUCTL LT erener Qawudlmg) 2
5. How does the do-while loop differ from the while loop?

while loop @amBg do-while loop ereueumm CoumiLihHmg 2

6. What is a nested if statement?

Nested if sapm eresmmed eretren ?



10.

11.

12.

What is the advantage of using dynamic arrays?

eLardls alflengsemeri LWETUHSSHICUSET HETanLD 6T6ITe ?

What is a two-dimensional array?

@ ufliorew cuflens eremmmed eremme ?

How do you define a structure in C?

C @é e sLLanlienL eTeueUTm uanTwmLIS e ?

What is the purpose of a structure in C programming?

C flrorsasded e sl Lawliber Cprésid ererer ?

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Discuss the rules for naming identifiers in C.

C @& eorwurambsrigsamear CuuflBeugbasrer

flasemers LHH eSleurs.

Or

Explain the declaration of variables and assigning
values to them with examples.

wrdlgefler  lefitiepuyd  SeudmisE@E WS EmeT
RFSGUMSWLD T(HSHISST_(HHEHL 6T olemdd,.
Explain the use of arithmetic operators in C with
examples.

C Qo camsafls <Gy Lisefler LweTLT L
THSFIGST_(H& @5 6m dleTése,h.

Or
What is operator precedence? Explain its
importance in expression evaluation.

< uGrLLT weargyfleon erempred eremen? GeuafiLim(
LG 146 DF6T (WPEELSFeuSmS ellerd@s.
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13. (a) Explain the concept of jump statements in loops
with example.

Y eraré et ed GEEER) T H(HSNS
ThSgISST_(HLem elerdsa]b.
Or

(b) Write a C Program that demonstrates the use of
nested if-else statements.

nested if-else gaplen Lwerum e Hlepds@n e C
Blrene eT(psa,Ld

14. (a) Explain how to declare and initialize a two
dimensional array with an example.

@@ uflbren cuflewserw ereueumn SiPlellliLg WHMID
Sleud@GeUg TATLINS 6(h THSSHSSTL(HL 6T 6fleTdsd.
Or
(b) What are the limitations of static arrays? Explain.

Bleveowimenr euflengsaflen aubLSET crenar? 6llaTs ).

15. (a) Discuss the rules and methods of initializing
structure variables.

sULeblL urHsmer gleus@augharear clldae wbHmib
pepseerts LHH elleurd).

Or

(b) Explain the concept of nested structures.

2 GTeTen&EILL L SULenliLsefller smEsams clleréE.
Part C (3 x 10=30)

Answer any three questions.

16. Explain the different storage classes in C.

C @& 2 drar uwCaum CaOILG auEGLILGMmaT cll6Tdd,.
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17.

18.

19.

20.

Explain the conditional operator and write a program
using it to find the maximum of two numbers.

Blupseer QuCrLeny oflersdl, Hsulsbd @ rerr(
CTERTHEMETd: STl ML gl LweTUhisS e Hlrane er(pg.

Compare the while, do-while, and for loops with
examples.

while, do-while wpmib for loops &g er(\SgEST_(H%EHL 6
eUbQ.

Write a C Program to find the sum of all elements in a
one-dimensional array.

em uflbrerr el o der Smarsgy 2 mililsafler
gl (HsEsransmus sarLblu e C Blrame er(pseab.

Write a program to define a structure Student with
members: roll-no, name, and marks. Read and display
the details of one student.

@m slLebldl euamIUn&Es @@  Hirme sl
o miiiderisenerd Gamer wrawreui: roll-no, name wHmibd
marks e wrewefer eleurhisamerts Ligdg T duubSg.
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S-2236 Sub. Code

23BMA6C1

B.Sc. DEGREE EXAMINATION, APRIL 2026
Sixth Semester
Mathematics
LINEAR ALGEBRA

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define Vector space.

QeusL it Qeueflerw cuenywim.

Define linear transformation from a vector space V to W
over a field F'.

V., W gdu QeausLi Qaualls@d @eoCu F -eremn Lovdded
Crflwe wrHnsams euamrum.

Define basis of a vector space.
CeusLi QeuefldsTear =jqliLmL SaTsams cUapTwm.
Find a basis for a vector space R” over R.

R-aamn  Lwsder R’ -eramp  Qausli  Qevelsd @

Slg LI S@TSMSHSH &TEHTs.



10.

11.

Define null space and give an example.

Beb-Clelallen 2 FTrenTsgL 6 euen ).

Let T:R?> > R? be a linear transformation over R
defined by T(x, y) = (— Y, x) Find the matrix of 7' with

respect to standard basis.

T:R* >R eaug R-& gm Grlue wrmppd el
Sigen aflenw T -6 S SgliLenl sesans CuTnSs
ST, @)hIE, T(x, y) = (— Y, x)

Define eigen values of a linear transformation.

Crilwed wrHnsSdd esem EHLUILGmeT euaFuIm.

Define invariant subspaces.

wrHpLslder gearrbeuatianws euanywim.

Define norm of an inner product space.

2 I QumEE@ Geuaflulidr Gpdlenw euanyuim.

Define orthogonal complements.

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

(a) Prove that the intersection of two subspaces of a

vector space is a subspace.

@m OousLi Ceefller @@ gewawboustsarfer
Gn&EGLeul B BarOb e smarteuaf erar Hlmies.

Or
9 S-2236




12.

13.

(b)

(a)

(b)

(a)

Prove that R x R 1s a vector space over a field R.
RxR ereug @@ CeausLi GQeuafl R-eremm Lagdled
Bes@Ww ear flnes

Prove that any subset of a linearly independent set
is linearly independent.

Crflwed egrmlerens 2 evluw  semddler orHS6leum(m
slanamseauonergl @ Crilwd grmierenouimerg erer
IEIES

Or

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

F  aamp yasdeo n-ufvrarmeperw  Geusit

Qeueflwmerg V,(F) -&@ FLD ETeETerg) eTa Hlmies.

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

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

to standard basis {el, e, e3}.

T:Vy(R) > Vy(R)er &L eiquuer  sansos

1 21
{el,ez,e3}g Qurmss emflwumerg | 0 1 1| erafléd
-1 3 4

9ger Crflwe wrhnsdamar srems.

Or

3 S-2236




14.

15.

(b)

(a)

(b)

(a)

(b)

Find the matrix for the linear
transformation 7 : V4(R) > V,(R) given by

T(a, b, c) = (a +b, 2c — a) with respect to
{(1,0,—1),(1,1,1), (1,0,0)} as basis for V,(R) and
{0.2). @, 0)} for V,(R).

T : Vy(R) - Vy(R) peng

T(a,b,c)=(a+b, 2c—a)-ar  {(1,0-1),(1,1,1),(1,0,0)}
garg  Vi(R) -5@ Siqluel  Sembrsed Hmib
{(0,1), (1, 0)} g VQ(R) -&@ SllglILL ST 6rafled
93 Crflwe wrhpd T -ssrer Sjamilew srems.

Prove that eigen vectors corresponding to distinct
eigen values of a matrix are linearly independent.

e entiulfler CeucuCoum a6 WIHILSET DT @55
mser deusLisermarg Cpilwd smmlereny 2 eLwg)
erar Hlmies.

Or

If 2 is an eigen value of A, prove that A* is an
eigen value of A*, where % is any positive integer.
A erarug A -en sgaern iy erafled A ererg A" -en
msar UL erar Blmeys. @mi@ k  erarug @uid
CTEUT&HET GTETS.

State and prove Cauchy-Schwarz inequality.

Caradl-eveur_ev swaflelenw erpd Hlmes.

Or

Define inner-product space and give an example.

2 L Qupss Ceuaflenw 2 HrewTdgIL 6 euanFuwimi.

4 S-2236




16.

17.

18.

Part C (3 x 10=30)
Answer any three questions.
Let V be a vector space over a field F. Prove the
following :
(a a0=0,VaekF
(b) Ow=0, YveV
© (av=al-v)= —(av)Va eF,YvveV
d av=0=a=0(or)v=0.
V aerug F-eremm Leosdled e CeusL i Ceuafl erafled
Cupsar_aupamp Hlnes.
(o) a.0=0,VaeF
(<) 0v=0, YVveV
@ (av=al-v)=—wNacF YveV

(F) av=0=a=0 (or) v=0.

Let V be finite-dimensional vector space over F . Let A
and B be subspaces of V. Prove that
dim(A + B) = dim A + dim B — &im(A ~ B).

V eaemugl e@m wye|m uflorarepentw Geus i Gleuerf
F-& eretg. CogubA  wompd B dwuemes V-6
Gaarteiefll  erafled

dim(A + B) = dim A + dim B — &im(A N B) erer fipioys.

State and prove dimension theorem.

uflorer Cshosemns er(pdl Hlmies.

. S-2236




19.

20.

State and prove Cayley-Hamilton theorem.
Qawell-anmbléLar Cahmsans er(pdl Hlmes.
State and prove Gram-Schmidt orthogonalization process.

Symb-evilg Q&ni&SsTéEsH0 (pamanl er(pdl Hlmie|s.
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S-2237 Sub. Code
23BMA6C2

B.Sc. DEGREE EXAMINATION, APRIL 2026
Sixth Semester
Mathematics
COMPLEX ANALYSIS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

1. What is harmonic function?

@ eFeUTET SMTTL| GTETHTE) GTET6 2
2. Verify that C-R equations for f(z)= |z|2 is satisfied or
not.

f(z):|z|2 gargl C-R swerumigeear 4isd GQaiuwom

SDOG @O eTETLMS &FiflLIMTEHSHE] L.
3. Define conformal of [ .
f -AAG QEMTESLTEATG TTLINS UG TUIM).

4. What is mobius transformation?

Qurstifwen WrHDLD eTeETHTed 6TesET 2



10.

Evaluate I 2dz
% 2z +

using Cauchy’s integral formula.

&manludleor Qg Tensul_eb &GS TS LweTU(hSS,

_f zdz

97+ 1 -aow SINAGHS.

C

State Liouville’s theorem.

SlCwelldvellen Copmsanss Fnms.

Find the Laurent’s series expansion of f (z) = z2¢/ about

z=0.

fz) = 2 e @w z = 0afla QTT6HTEN cuflenewns
Moy ESIs.

Find the convergence for Zi—2

n=1

22—2 ererm auflenswnerg eendlananrubd LiaTaflepw smers.

S

n=1
Find the zero’s of f(z) = (z — 2i)* (2 + 3)e”.
f(2) = (z = 2if (2 + 3)e” -arr yHURIBMeTS SIS,

Define isolated singularity.

Sl UUBSSIULL @HELD — GUETUIM).

9 S-2237




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

11. (a) Show that f (z) =sinxcoshy+icosxsinhy 1is

differentiable at every point.

f(z) =sinxcoshy+icosxsinhy g Smarssg
Yereflgeflayd cuansuil (wpigubd ecreLienss ST (hs.

Or
2 2 2 2 2
(b) o = 0 then prove that 0 5+ 9 ;=4 9 — .
ox0y  0yox ox oy 0z 0z
o* o o* o o*

eran Hlmieys.

= eTetled + 4 —
ox0y  0Oyox ox®  oy? 0z 0z

12. (a) Find the points where the following mappings are
conformal. Also find critical points if any

@ w=z"
i) w=z+ % where n is positive integer.
Yemeupouameupdlesr 2 (BLIHD — @ewssliLeTetian

sar®lly. @sCarm® wsdHwu yetaflsar @ Lider
S HEET & TEHTS.

H w=2z"
1 w =2+% (n <gargl Wend (P 6Tewr)

Or
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13.

14.

(b)

(a)

(b)

(a)

(b)

Find the image of the circle |z—3i| =3 under

w=1/z.

|z — 3i| =3 eern el Lty w=1/z  eemm

o (prHnsHer S 2 (Heur@Gh HpHULSmg STems.

State and prove maximum modulus theorem.

<Flasuls bl () byl CspmsHaar er(pdl Hlme|s.
Or

Evaluate the integral J.(x2 - iyz)dz, where C is the
C
parabola y = 2x? from (1,2) to (2, 8).

j(xz—iyz)dz—emu_l LHIGRs. dle C yarg @b
c

ureuarerwitb  y = 2x%, (1,2)  Omps (2,8) GTGITM
Yerefleuanguenn Qararrhearerg.
Expand ze“ in a Taylor’s series about z = 1.

z=-1 eramp yeraflufer ze™epw GQLuwiefer euflenss
Qargres ellfleurd@s.

Or

Expand f(z)z about z =1 as a Laurent’s

series.
e22
z=1-& f(z)= W - mreley  Csmgms
z—1
Mfeuné@s.
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15.

16.

17.

18.

z+1

(a) Calculate the residue of at its poles.

2" -2z
z+1 . . N .
R -ar er&E ILsmer g6 gi(hedllLjaratiudled
GaT&E (h 5.

Or
(b) State and prove Rouche’s theorem.
Crradlev Cammsans er(pdl HlemLal.

Part C (3 x10=230)

Answer any three questions.

State and prove C-R equations in polar coordinates.

siheu Ywsbstarwe| papuld C-R swerumiqeear erpd
Hlem L9 &s.

Show that any bilinear transformation can be expressed
as a product of translation, rotation, magnification and
inversion.

SlDeSH ) GUENS W TEuT @\ mpaner 2 (HLOTHDLOTETS)
QLuQuuia), &PHd, o HUAU@BSSD LOHND  SOOSLD
wIHoSHer  QUEmBEED LO@TE  6T(PS&dm(ibd  eTeETLISEMmem

ST (H&.

State and prove Cauchy’s theorem.

sredlller Capmsams erpdl Hlemiss.

. S-2237




19.

20.

State and prove Laurent’s theorem.

myer_ev Cahmsams er(pd HlenGss.

2
Evaluate J

0

do
2 +cosf

Tda

02+cos¢9

L&) L1L|& metor
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S-2238 Sub. Code
23BMAG6C3

B.Sc. DEGREE EXAMINATION, APRIL 2026.
Sixth Semester
Mathematics
MECHANICS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)
Answer all questions.
1.  Define Linear momentum.
Crilwed 2 hsb euanyuim.
2. If F, and F, are equal magnitude of forces. Then find
o)
F, wppid F, odu Qren® Menss@pDd FlO 2j6T6| 6Tt
‘F‘l + }72‘ D& HTEHTS.
3. Define Rigid body.
Sewr CummeT euanywim.

4. Define applied force.
vwerurt_(h efleng euenyuimi.

5.  What is the kinetic energy?
QWES Y DDE CTETHTE GTET6 2

6. Define harmmic motion.
anrrGoreis @uISsD euanTuim.



10.

11.

What is a projectile?

erCummefler @uissb eTammmed creme ?

What is the horizontal displacement of a projectile?
ardCummafler @Qusssdapenw Sewl L @ iCuwTEs
GTGITMITG) GTEHTEDT ?

Define central force.

ewweillens cueyuiml.

What is an equiangular spiral?

FCHTET @) GTETMHTED 6TEITEN ?
Part B (5x5=25)
Answer all questions. Choosing either (a) or (b).

(a) Find the magnitude and direction of the resultant of
F, and F,.

F, wppd F, aduapddar Qsr@uwer elesuler

eTeiT SILIL| HMID Henseml SreaTs.

Or

(b) If a particle is in equalibrium under the action of
three forces P, G_Q, R then to show that
P Q
sing sinf siny
Q@ and R, y isthe P and @ and ‘F‘:p.

, where o is the angle between

@ gisar P, QR <8u eperm  cllengsaflen
Qeweduriigearmed <bs gseT Fwblaeouie @ mHbSTD
p Q

sina sinf siny

e Blmieys. @ri@E o ererug)
Q uwppd R yduepmses Qe Gsmewd
OOy eTeTLg) P LHMILD Q < HweudnisE

@aenLi L Caranrom@h. Gogib ‘F‘ =D GTeTUFMGLD.

2 S-2238




12.

13.

(a)

(b)

(a)

If two like parallel forces of magnitudes P, Q(P > 9)

acting on a rigid body at A, B are interchanged in
position, show that the line of action of the resultant
AB(P-Q)

P+@

@ SruQurmefler A, B opflu yeraflser P, Q(P>9)
erarm  Sjerejerer @@ @Gy  daslleonar  @enenr
denssdar Cewdupeamer. @m Couamer A, B <y dw
Yereflgefles o ater  jeuclengser  gemanmGlwimetm)
orHMs  CarearLrd Seubdler GsmEuwer oleng
AB(P-Q)
P+@Q

in displaced through a distance

B&(HD ST orer Hlmieys.

Or

Three forces P, Q, R act along the sides BC, CA, AB

of a triangle ABC. If their resultant passes through

the incentre and centroid. Then show that
p Q R

alb-c) b(c—a):c(a—b)'

P, Q R <«du epearmy oflevgser g psCaranrbd

ABCerr  ussmseammar  BC, CA, AB ayflurs

Qeweupdlearmar. eupder QsmEuwem eleng, HbHS

W&Caramgdler 2 61 eul L epowid wHmib BHECHTL(H

@LOWILD s Cgerpmed
P Q

R
alb-c) - b(c-a) - c(a-b) e fipias.

Find the power of the pump which lifts 3000 litres of
water per minute from a well 10 meters deep and
projects it with a velocity of 16 m/sec (1 litre water
1s of mass 1 kg).

10 BrLim gyppdrar Seerhdledlphg HOlLsHb@ 3000
AL samanteny @awmss, g 16 /6l Coussdled
QauafCupmid e FCrodller Hoemers smems.
(1 A gawewfler Hleop 1 HCoordlymd eres
Qamers).

Or
3 S-2238




14.

(b)

(a)

(b)

One end of a light spiral spring of length [ is fixed to
a fixed point 0 on a smooth horizontal table and a
heavy particle of mass m is attached to the other
end. If the particle pulled through a distance a,
(a <), and then let go, to find its motion.

@Quey Berd | Qarar g Gogrer @mer eflevadler
@@ (pever, eh eu(palpliumear el Cuengulder
Bgierer Hlevowimer Lerefl 0-elldd @amenréasiiLl(HeTerg.
<iger bmpenudldr m  HlenpOsmarT 6@  SeaToreT
56T @aassluUl[HeTargl. DbS T dsraneains
@ussiun (@ < ) Ger afhelsslurLTd, g
QUEESHS HTETS.

Prove that the speed of a projectile at any point on
its path equals the speed of a particle of acquired by
it in falling from the directrix to the point.

e @ummer gerdlen Litansuler FCsand e(m LeTafludle
9ger  Ceusld erarUg, SbhS FHESET QUGG
Camigall(ppgl 24Cs ydrallsE Oemgssnas SCi
elpd Gungl Qumib Ceusgdh@E Fwib erar Hlnie|s.

Or

A particle projected from the top O of a wall AO
50m, high at an angle of 30° above the horizon,
strike’s the level ground through A at B at an angle
of 45° from O is show that the angle of depression of

243

50 1§ 2 wppdter AO ereimp seufen 2 &8 O-alled(mHg
glaer garm, HeLwlLsdb@d Cod 30° Caravrsded
aPwtiubhdng. Sig A aufurss Csded gogerd
saoreow B e yarefwle  45°  Carawrsdled
stE&Hng. O lmbg B o1 @Qnsss Csmewrd
L A3-1

23

tan TS ST (HS.
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15.

16.

17.

(a) Find the orbit of a particle moving under an
attractive force varying as the distance.
Qsrepeeil@ edu LM FILL elanssE o Ul (H
B&(HLD 6(Th gisalfler SHOILITSUISE SHITEHTS.

Or

(b) A particle describe an elliptic orbit under a central
force towards one focus S if V| is the speed at the

ends B of the minor axis and V,,V, the speed at the
ends A, A’ of the major axis. Show that V> =V, V.

QR glEaT Gelwud S Crradls Qaweu@Bb ew
dlenss@ 2 LUl ( e %@ﬁcsur_uj urenguie BsrTdng.
QpLL&fler  peopsermar A, A" womibd  SpHEsen
woar B @ gisaflar HavsCaismsdar wpapCu V,,V,
wpmid V; erefler V2 =V, V, eren Hlmieys.

Part C (3 x 10=30)

Answer any three questions.

The weights W, w, W are attached to points B, C, D
respectively of a light string AE where B, C, D divide. The
string into 4 equal lengths. If the string hangs in the form
of 4 consecutive sides of regular octagon with the ends A
and E attached to points on the same level. Show that

W:(x/§+1}u.

W, w, W areLger wpenpGu B, C, D yereflsafieh epr Covsmen
b9 AE o e oenssliLl (hererg, <k@ B, C, D
sbleow 4 g permsermsl WfsHeamar. s GI%@
cupssLTer oram GCaramsden CsrLisflurear 4 L&sms6T6m
agausdler Csrmadarmed, A wvpmbd E  @poasdar @Cr
DULGHD odrer LeTallas@plem — QapemmssLlilil i (BT
Wz(\/§+1}u ererml Srl(Hs.

Find the resultant of two parallel forces acting on a rigid
body.

LU Qummefler WBg CQeweu@n  Qrear®h & eesn
aﬂm&?@ﬂm Qg,rr@(?_lueb'r aﬁ]e%&mu_l &TEHTS.
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18.

19.

20.

A particle is executing a S.H.M. of period T with O as the
mean position. The particle passes through a point P with
velocity V in the direction of OP. Show that the time

which lapses before its return to P is ztan‘1 vr .
T 27 0p

enm gsamarg O e ewwiydaelurss Casrarh T erem
e srosgLer  Fmer  apmiCoreils  @Qussd
Copsrardlpg. <bs gsa P eeamn ydefleow V  erem
SHavsCaissgiLer OP dasuller sLbg OQsddpg. ps gisar
P aemp yerefloow &l Qeery 9n@E, BSawr@n <2Cs
yatals@ — SHmbl@  eur aOsgs  Csmat@phd STl

T
“tan!
V4 27 Op

eran Hlmieys.

When a particle is projected from a point O on a plane of
inclination g with a velocity u making on angle a with

the horizontal, to find

(a) T, the time of f light

(b) R, the range on the plane.

B emiey Csrewrd Csrewm ¢ sesder Wgdarar O eremy
yerafulelmbg SHeLiol L gL ar o GCarewmsdd u ererm
HawsCoaissgiler @@  HHeT  erHluliL@b Cungl,
Yeeu(HeuaTeuhHEn D STaTs.

(@) T, upsgbd Crrb

(<) R, smips sarsdlen Sgmen cigs.

When a central orbit is a conic with the centre of the force
at one focus to find the law of force and the speed of the
particle.

@M ebwuliurmmg, olesule emwLWSmS @ GeNwusdd
Qamar  gaby OeulLrs @me@h  Gurg, elepsuler
fevwyd gisafler Coussamgu|bd SHrams.
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S-2239 Sub. Code

23BMAGE1

B.Sc. DEGREE EXAMINATION, APRIL 2026
Sixth Semester
Mathematics
Elective - PROGRAMMING IN C++ WITH PRACTICAL
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define manipulators in C++.

C++ @e manipulators evw cuenywim.

2. What is a token in C++ programming?
C++ flyorsssder CLrésem erammmed eTeime ?
3. Define function prototyping.
@@ Qeurhmsd wperwrdlilanus euemyum.
4.  What is a virtual function?
Quwblsr QEweTHmISE® eTeTmmed eremen ?
5. Define a constructor.

Y EHFMET UL

6. What is the role of a destructor in a class?
@@ au@Lbd SOGuller Linki@, ereren ?



10.

11.

12.

What is inheritance in C++?

C++ @é wiyyflob erermmed ereire ?

Define hybrid inheritance.

el FYMWLD euanFwIm.

What is a pointer in C++?

CH++ @ Fliiq crammmed cTesmesr ?

How do you declare a pointer to an integer?

R (P(PETETEmIEHTr &l igewl ereueumn dledlriSrser?

Part B (5 x 5=25)

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

(a)

(b)

(a)

(b)

Explain the structure of a simple C++ program with
an example.

@@ erafl C++ flradler iemwlienu aTOSSISST (HL6
NeTESE|LD.
Or
Explain the basic data types in C++.
C++ Q6 @igliuaL §76| UMSSMET 6HlaTéEa] .

Write a C++ Program using math library functions
to calculate the area and circumference of a circle.

@@ el Lgder Lrluee| WHMID &HDETne SHemrdsl
Math mreos Qswerpmsamer LwearLGsSH em C+t+
Blrene er(pgis

Or
Write a C++ Program using inline function.

o ar@atmhmid Qewerpderw vwearLBhsH em CH++
Blrene er(pgis.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Write a C++ program to illustrate the use of
destructor.

SPQuller Lwerurt el efetd@d g C++ Hlyeve
GF@QIBS

Or

Explain the copy constructor with an example.

B&6 2 (HeUTSSM (I 2 STTemSGIL 6 6l6Td@s.

Write a C++ program to implement hierarchical
inheritance.

ugBlenew wryflivgeans Qeueu®Bssbd em CH Hlrame
T(PGIS.

Or

Write a C++ program to implement multiple
inheritance.

ue uig wryflbgsens Qewdu@sgin m CH+ Hlrame
T(PEIS.

Write a C++ program to demonstrate how to access
Class members using a pointer to an object.

@M CumrmpeEpsstar &ligaw UwWaLBhSS U@Ll
2 MIUILSEET ETEURITM SEMG6UG TN 6dlers@LD
@@ C+t+ flyore erpgis.

Or

Write a short note on pointer to base class and
explain how it is used with virtual functions.

SqliuemL. a@Glysstar  &ligew  Udd e
FHEEOTET GOUmL 6T(pSelb WwHMID g ClwbleT
QeuerdmisEsLer  ereueumm LWL (hSSLILIHS DS
craLieng eleTdHsHe] .
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16.

17.

18.

19.

20.

Part C (3 x 10=30)

Answer any three questions.

Explain the different types of operators in C++ with
suitable examples.

CH@e oeter  GeucuCGoumy  elgworar  Cgwelsamer
QUTRSSLOTET 2 STTenThIsEhL 6T 6leTdhse] .

Write a C++ program to demonstrate the use of a friend
function to access private data of two classes.

@uean( eu@glysailer sallul L Sre|smear aE@mis HesruT
Qewerpm  ereueummy  LWATURSSLULOEDG  eTeTLIMS
Meré@d e C++ flyeme er(pgs

Compare function overloading and function overriding
with suitable examples.

Qewembmy wenflLsl @y LHMILD Qewembm WBmed
Fweupann Caamelwmear o srreamhaigehL e ¢LUikdhHs.

Write a C++ program to demonstrate multilevel
inheritance.

e fHlevay wrLfwsemns aflers@n el C++ Hlyena er(psis.
Explain the concept of Pointer to derived class with an

example.

afsGaremmed  eu@UbpaETar &y  eTeTn  HHSDS
D SIS 6T 68l6TéEHs.
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B.Sc. DEGREE EXAMINATION, APRIL 2026
Sixth Semester
Mathematics
Elective - GRAPH THEORY AND ITS APPLICATIONS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  What is a loop?

GQUENGTWILD GTEOTMITE) GTEOTENT ?

2. Define subgraph with an example.

2 61 Cam ey T(HSSHSSTL(HL6T eUanTUImI.

3.  What is a degree sequence?

LTensd UMeng Temmmed GTeTer ?

4.  What do you mean by a bridge?

LITEULD GTETMITE) GTEITET ?

5. Define tree.

LTSS GUEDTWIM).

6.  What is the maximum matching of a graph?

Q@@ cuaTLL Sl FHEULF CUTHESD CTETDTE) CTETET ?



10.

11.

12.

Define plane graph with an example.

Fgers CaTl(heny @ T(HSHISSTL_(HL6T U TLImI.

State five-colour theorem.
Bhg cuamans Copnsmss gmm.
Define directed graph.
Sengujerer Cam_ (b euenFuImI.

Define Path.

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

(a) Explain operations on graph.

Cam (O Qussnismar 6lleTsE.

Or

(b) Prove that for any graph G the number of points of
odd degree is even.

s Camh Ga@b @heapliLeml LTems Lidrartlsefer
craTemtiSanas @Il anl LiLienl ererLeng blemLdl.

(a) Show that a closed walk of odd length contains a
cycle.

@hapliumL  farapetar @M  GpgU Bl @
spHflaws Csrar@Herarg erarlamssd ST(h.

Or

(b) Prove that every non-trivial connected graphs has at
least two points which are not cut points.
abeumm puLHD  G@erdsiiul L CaTL(H(HD

Qeu(pu  yereflger beors  Gopbsgs @
Hereflaenersd Camemr(Hereng eremieng blemLal.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Show that a matching M in a graph G is a
maximum matching if and only if G contains no
M-augmenting path.

e GCari@melled Qumrmbgid M eeaug G @@
M-QumssLi umreng @ eemslmhsmed oL HCw
9l s QUTBESSLNGD TaTUmSs STL(H.

Or

Prove that every connected graph has a spanning
tree.

ealCeunp @amanssiiul L Carl (Hmedlaih ¢@f ojermey
ey’ GeUusTL Hlepd.

Show that if G 1is uniquely n-colourable then
(G)=n-1.
G saisgeunrs n-flpbd CQsrargrs @ HHsmed
5(G) = n-1 aerumss sr(.

Or
Prove that K5 is planar.
K5 sgenbd ereieng Hlemial.
Show that every tournament has a Hamiltonian
path.
paldeury ubsWSHDGD @  anmiloGLretluer
umeng @ mrueng blenldl.

Or

Prove that A*—-34* +34% cannot be the chromatic
polynomial of any graph.

A =32 434 ThS Cami_(h meiewr HlmL
LonLILECETMmaIWTs  @Q@MSs  (PyWngl  eTrearUMms
Hlemial.
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16.

17.

18.

19.

20.

Part C (3 x 10=30)

Answer any three questions.

Prove that

(a) any self-complementary graphs has 4n or 4n +1
points

® I(G)=T(G).
& 2 emereuhenm Hlema :

(@) ehs s&w Hlroy GCsriGmeeshd 4n Sdog 4n +1
LiaTeflsanerd ©l&mesr (b eera.

(@) T(G)=T(G)

Show that if G is a graph with p > 3 vertices and & > £,

2
then G is Hamiltonian.

G ererugl p =3 (p@EEET WLHMILD §2§ QameiTL
Camhmaurs @Q@mpsred, G ererug  anmloGLmeflwer

eSS &SrL_(h.
State and prove Hall’s Marriage Theorem.
anmellen Qwens Coppsms sadl Hlep .

If G is a connected plane graph prove that
V- |E|+|F| = 2.

G eeaug QearssiulL ot GCaTLO@  eTeTmTed

VI - |E| +|F| = 2.
Prove that the coefficient of f(G, 1) alternate in sign.

f(G,2) Qe Gawsd @Hluled wrdl wrh eumHADg eTeTL®S
HlemLal.
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