S-0070 Sub. Code

23BMA1C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
First Semester
Mathematics
ALGEBRA AND TRIGONOMETRY
(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define reciprocal equation.

SO FOGMUTL L U TWD.

2. Transform the equation 3x® + 4x® + 55 —6 = 0 into one

in which the coefficient of x*® is unity.

3x° +4x* +5x —6 =0 eramm SwETLUTI L X° 6 &S LD

QR(HE LD L_UISTE 2 (HLOMHMIS.
3. Expand (1+x)™".

1+ x)" - ANeyup &8 s.



10.

bn
Evaluate Lt (1 +gj .

n—oo n

bn
H9Gs : Lt (1+ﬁj .

n—oo n
State Cayley Hamilton theorem.

Qawiel - Canlerer Cahmsens Fnms.

4 6
Verify Cayley-Hamilton theorem for (2 4) )

4 6
(2 4) &@ Oewel Canwlder Campmsens sflum.

Expand cos586.

cos50 &g allflejuBSgi5.

Expand tanné.

tan n@ g fleyubHsss.

Prove that log (cos@ +isin®) =186.
log (cos @ +isin @) =i 6 Hyeys.
Find logi .

logi & aras.
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Part B (5 x5=25)

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

11. (a) Find the sum of the series :

3 35 3.5.7
1+-+—+ + 00
4 4-8 4-8-12
3 35 3.5.7 . . .
1+—+—+ + .00 -G (DB HTEHTS.
4 4-8 4-8-12
Or
. .5 7 9
(b) Find the sum of the series —+—+— +.....00
1! 3! 5!

5. 7.9 . o
T3 e &1 T (HNGE &HTeHTs.

12. (a) Diminish the roots of x* —5x® +7x? —4x+5=0 by 2

and find the transformed equation.

x*—5x® +7x® —4x+5=0 GTGITD FLOGTLITL Ig 65T
CPOBIGEET 2 6D GHODSF, 2 (HOMHIL FOGTLITL nL

&ITC0T .

Or

() Solve 4x* —20x®+33x* -20x+4=0.

Sirés : 4x* —20x° +33x7 —20x+4=0.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

6 4
Verify Cayley — Hamilton theorem for (12 8] .

6 4
(12 8) &@ Oawed - Canlerer Cspmsens Fmum.

Or

Find the inverse of the matrix

o w N
H N o
A N

ererm ewtludlerr Coroenm &merrs.

S W DN
= DN O
< DN &~

Prove that :
sin 66

Sin

=32cos’ 0—32cos® @ + 6¢cos 6.

Blmeys S 6: =32cos’ @ - 32cos’ 6 + 6cos 6.

Sin

Or

Expand sinn 6.

sin n 6 & lfleyLbhdss.

If i = a+if, prove that o® + §* = ™.

i = g +iff aafled o + B2 = e aran Blmias.
Or

Express log (- i).

log (- i) g effleyu®ssis.
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.
Solve 6x° — x* —43x® +43x> +x -6 =10.
Eiss 6x° —x' —43x° +43x7 +x-6=0.

Find the sum of the series :

1 5 9 b e
1-2-3 3-4.5 5-6-7
1 5 9 . . .
+ + + ....0 & Fa(HSHE HTETS.

= DN D
(OS2 B N

4
Verify Cayley — Hamilton theorem for | 0
1

_ o A
BN

1
2 |5 Qawel-CGanwleer Cappsens sl
5

Prove that :
ﬁnse==g%kms80—800s60-%2800s40—56cos294—35]

Blmies :

sin® @ = 21—7[cos 86 — 8 cos 60 + 28 cos 46 — 56 cos 20 + 35].
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20.

Prove that :

sin h'x = loge(x +x? + 1).

Blmies :

sinh'x = loge(x +x® + 1)

S-0070




S-0071 Sub. Code

23BMA1C2

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

Part A (10 x 2 =20)

Answer all questions.
1.  Find D"(sin(ax +b)).
smears D" (sin(ax +b)) .

2. State and prove Leibnitz rule.

QeuwiSaflev-er eflflenw gam.

., of of O*f
3. If , y)=x? ? find &, ,—.
flx, y)=x"+xy+y°, fin 3 3 35
2
flx, y)=x? +xy + 5> arafled %,g—;,aig; STETS.

4. Define implicit function.

DS FTTEHL UENTUIm).



10.

11.

Define Maxima and Minima.

BuQuem wHmib WBFn euemrwm.

Write Lagrange’s condition.

Qavgyreraufen &L HLILITHOSEMET 6T(LHSIS.

Write the method of finding envelope.

2 @DHENUL STE@ID (PEDEUI 6T(LDGIS.

Define radius of curvature.

T QUEHETE| GUEDTUIM.

Write the formula for centre of curvature.

QUENETE| GPLOWILD ETEMID GHSHTEMS 6T(LPFIG.
Find p if s=4asinu.
s=4asini ealled P M6 HTETS.
Part B (5 x5=25)

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

. . 3x—1
@ mna o)

sraws 17| L)

Or
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12.

13.

(b)

(a)

(b)

(a)

Find D" (sinx cos2x sin 3x) .

srers D" (sin x cos 2x sin 3x) .

If V= (x2 +y° +2° )_3/2 , prove that

PV 3V 3V _

+ 0.
ox?  9Jy?  0z°

2 2 2
V=<x2+y2+zz)_3/2 erefled J ‘2/+a ‘2/+a ‘2/:
o0x dy 0z

0 erar
Hmiays.

Or
Find %, if u=x+y*+2% x=e', y=e'sint and
z=¢'cost.
u=x*+y*+2% x=e', y=e'sint oD

d
z=¢e'cost erafled d—L: 3 ETENTS.

3, .3
If u= tan_l(x ty J , prove that
x—y
ou ou .
X—+y—=sn2u.
ox oy

3, .3
u= tan{uj erafléd xg—u+ yg—u =sin2u eran
x=y X y

Bmies.
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14.

15.

(b)

(a)

(b)

(a)

Find the maximum or minimum values of

2x? - y?)—xt+ ¥t

Q(x2 - yz)—x4 +ytar  BuQum ez B

ELIML STeHTs.

Find the envelope of the family of curves

2 2
X
-t 2y 7 =1.
a® k°-a
2 y?
+———==1  eamwm emeeay GhbusHer

a®  EkE_qgZ

2 MEEMET HTEHTS.

Or

Find the envelope of the family of curves

(x-a)+(y—a) =4a.

(x—a) +(y-a)’ =4a eam cmeaemy @HDLSGSE

2 MEEMET HTEHTS.

Find the radius of curvature of x =a(@+sin@) and

y=a(l—-cos8).

x=a(@+sinf) wHmbd y=a(l-cosd) e =y

QUGN OTENG &ITGIT.

Or
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16.

17.

18.

(b) Find the coordinate of the centre of curvature on the

parabola y? =4ax at any point (x, y).

(x,y) eremn gsmeus @@ Udellla y* =4ax eram
LreueeTSSen cuaneTe] enwddler <ul LeTeflgamar
HITEHTS.

Part C (3% 10 = 30)

Answer any three questions.

If y= (x+\/1+x2yn, prove that

1+x%)y, ., +@2n+1)xy, . +(n*-m?)y, =0.
( )n+2 n+l ( n

y:(x+\/1+x2r erafled

1+x%)y, ., +@2n+1)xy, ., +(n*-m®)y, =0 erar Hmieys.
( i

If u=a’x*+b%y* +c’z%, where l+l+l=1, find the
Xy =z

minimum value of ©.

u=a’x*>+b’y* + 2%, l+l+l=1 orefléd wewr LSUGLICH
x y z

LI STeHTs.

Discuss the maxima and minima of the function

X’y 6-x-y).

x’y?(6-x—y) ererm emmQer BUQUE  wHmID S
wdlliemu efleurdl.

5 S-0071




19.

20.

Find the envelope of the circles drawn on the radius
2 2

vectors of the ellipse x_2 + ) =1 as a diameter.
a

2 2
QeusLfed

+2 =1, TG Bemeul L gl )

cueTWILILIL L eul L SSlem 2 enm SiHer UL LD 6Tam STeims.

QM| Q
%

Find the radius of curvature of r = a(l —cos ).

r=a(l—cosf) & umaTe| UTSMS HTETS.

S-0071




S-0072 Sub. Code

23BMAA1

U.G. DEGREE EXAMINATION, NOVEMBER 2025
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. Write the Newton Raphson method formula.
Bluyl L e gpriiever (panuile @GoSrsdlenar er(pgis.
2. What are the limitations of Newton Raphson method?

Blupl L e priiener (penmuller eUFbLSET WLTene ?

3. What is central differences?

aww CeumuTHEET TeTmTEd 6Tebren ?

4. What is backward differences?

GenGanma@ GoumiLimh&eT eTemmmed eTebren ?

5. Write the trapezoidal rule.
g r9evmiLe ellHullenar erpgis.

6. Write the cubic spline method formula.

FalDL| QUENETE (PEDEETET GSSHTSSenan er(psis.

7. Define symmetric matrix.

F&&r enflulienar cuanrum.



10.

11.

12.

Define square matrix.

g7 Sjanflen cuenrwm.

Write the formula for Taylor series method.

Qe Qgripapullen GsHrsms eT(HFis.

Write the Runge Kutta fourth order formula.
TEH& (LI BIET&HMD LIg&STan @SS TEas 6T(Hs)s.

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

Find the positive root between 0 and 1 of the
equation xe* =1 by iteration method.

wn QFliems e eped xe' =1 erenn FoETUTL Iy H&
0 wHmIDd 1 &@E Qe Ll L 106s PSS &TEHTs.
Or

Find the real root of the equation f(x)=x*-x-1=0
by bisection method.

wussevar  wem epeold  f(x)=x-x-1=0 erem
FerurighH@ Cwul psans sarT@H .
Find the missing term in the following table.

x 01 2 3 4

y 1.3 9 — 81

o [C [T T GUOT 69 GBoT 9 6breu (pLd 9L euenanTd s,
st (Ll

x 01 2 3 4
y 1 3 9 — 81

Or
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(b)

13. (a)

(b)

14. (a)

using Lagrange’s interpolation formula find ¥(9.5)
for the following table.
x 7 8 9 10

y 3 1 1 9

Qevgrmensluder QL& AEGETY &SI TSNS
vwetu®sd  Geteum Sl Leuemende  ¥(9.5)
o UGener sesr(H Al

x 7 8 9 10

y 3 1. 1 9

Derive Trapezoidal rule.

grlevmiied ellflullener Fmaedl.

Or

1
Evaluate J. e“dx by Simpson’s rule.
0
1
[etdx @ Avtisen c9fepaid wHGGS.
0

By Gauss elimination method find A7 if

0 1 1
A=l1 2 0
3 -1 -4
0 1 1
A=|1 2 0 eremm  <emfludles Al Ui ener
3 -1 -4

srev Bssed (pevm eped e[l

Or
3 S-0072




(b) Solve by Gauss Seidal method.
8x—-3y+22=20;4x+11y-2=33;6x+3y+12z=35.

&TeL aOLG (P PP FiTds.

8x—-3y+22z=20;4x+11y—-2=33;6x+3y+122=35

15. (a) Solve y'=y-x%, y(0)=1 by Picards method and
find y(0.1) .

Gssmiev e apeod ¥ =y—x°, y(0)=1 g
Sirssayb. Coaid ¥(0.1) ar wHi9eman sem® 9.
Or
(b) Using Taylor series method compute y(0.2) given

that ﬂ=1—2xy, y(0)=0.
dx

¥(0.2) wHubemer QLuor eflews eop epeld

%21—23@/, y(0)=0 sarhilly CsrHEsLuLLama.
X

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

16. Find the real root of the equation. f(x)=2x*-38x-6=0

using Newton Raphson method (correct to 4 decimal
places).

fx)=2x"-3x-6=0 e sweUT iq@ar Hyl Ler
grliever (pepentl LwetuBhss Cbul pposeams s h g
(Bren@ 550 QLEBSSHSEHEES)-
17. Find y(42) from the following table.
x 20 25 30 35 40 45

y 354 332 291 260 231 240

4 S-0072




18.

19.

1966 (LD 9L L cuanentudledl (mba) y(42) &l 19 enen
STl .

x 20 25 30 35 40 45

y 354 332 291 260 231 240

2
Find Q, d 32) for x =1.2 from the following table given
dx dx
below.
1.0 1.2 14 1.6 1.8 2.0 2.2

2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025

p)

Gereu(mLd i1 LeuenamTuldladl(mbs) ﬂ, dz s x=12 &g
dx  dx

ST (HL g .

1.0 1.2 1.4 1.6 1.8 2.0 2.2

2.7183 3.3201 4.0552 4.9530 6.0496 7.3891 9.025

Solve by Gauss Jacobi method.
10x -2y+2z=12

x+9y—-2z=10

2x—y+11z2=20.

srev GnGasmd wpem epod Siés.
10x -2y +2z=12

x+9y—-2z=10

2x—y+11z2 =20

5 S-0072




Apply fourth order runge kutta method to find x(0.1);
x(0.2) given that y'=-y, y(0)=1.

x(0.1); x(0.2) e wHiysmer FEHAGL LT BIATSTD Lilg
won  epod  sEr@Hly. dsrEssiul el  y'=-y,
y(0)=1.

6 S-0072




S-0073 Sub. Code

23BMAA2

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied - ANCILLARY MATHEMATICS -1
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
1. State Cayley Hamilton theorem.
Qawiedl anmsleL e Cshmsans snmis.

1 2
2. Find the eigen value of the matrix (3 4} .

1 2
(3 4} ereiTn jewtludlel gyserm e &HTeTs.

3. Solve y = px + ap™".
Sids y = px + apt.

4. Find CF of (D*—4D+3y=cos2x .
(D2 —4D+3)y =cos2x & CF & snaus.

5. State Leibnitz rule.
Qeouwien v er ellFlanut snmis.

6. Find the n® derivative of sin 2x cos 2x .

sin 2x oS 2X 6T N %615 UMSESH(panl STeTs.



7.  Prove that Tf(x)dx = Tf(a —x)dx .

0

a

Hlmieys ]z.f(x)dx = J.f(a—x)dx.

0

8. Write Bernoulli’s formula.

Quirermelludler @&sHTEmE eT(HSIs.

9. Expand cos 56.
cos 50 &g aflflejuBhSgis.

10. State De Moiver’s theorem.
lg-wmieufer CaHnsams 6T (psgis.

Part B (5bx5=25)

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

2 2 0
11. (a) Findthe eigen value of the matrix| 2 1 1
-7 2 -3
2 2 0
2 1 1 |eremp awfludier syaem wdlien smems.
-7 2 -3
Or

1
(b) Find the inverse of the matrix | 4
1

O N W
RN

[ N
DN DN W

7
3| ererm jenfludler Crrbenm Smetrs.
1
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

Solve (D2 +2D + l)y =e".

Siss (D> +2D +1)y = &*.

Solve (D? — 4D + 4)y = cos 2x .

Siés (D* — 4D + 4)y = cos 2x .
Find D”{

FHTEHTSH D"[

Or

1

(x +1)(x + 3)

1

Or

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

|

(x+1)(x+3)]

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

Evaluate '[ xe*dx .

LYSINTOIO:2 '[ xe*dx .

Or

Evaluate '[ x? cos 2x dx .

wHUAH s .[x2 cos 2x dx .

Prove that

Hmies

sin 66

sin 60

sin @

sin 6

=32cos’ @ —32cos® 0+ 6cosb.

=32cos’ 6 —32cos® @+ 6cosb.

Or

3
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16.

17.

18.

19.

20.

() Prove that sin® 8 = % [sin 56 — 5 sin 30 + 10 sin 6].
Hmeys sin® @ = % [sin 56 — 5 sin 360 + 10 sin 6.

Part C (3% 10 = 30)

Answer any three questions.

1 0 3
Verify Cayley-Hamilton theorem for |2 1 —1].
1 -1 1

1 0 3
2 1 -1] &g Qawel-Capwileer Cappsens sflum.
1 -1 1
Solve y = 3x + log p.
Siges y =3x +logp.
Find the radius of curvature for the curve y* = x® + 8 at
(_ 270) .
2

¥ =x"+8 aam ameele (—2,0) eemm yerefude
Y, TOUECHETENGL & TEHITS;.

%
Evaluate '[ log sin x dx .
0

i
LEIA D& Ilog sin x dx .
0

Prove that cos® 8 = 31—2 (cos 66 + cos 46 + 15 cos 260 + 10).

Hlmieys cos® @ = 31—2 (cos 66 + cos 48 + 15 cos 260 + 10).
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S-0074 Sub. Code

23BMA1S1

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

Part A (10 x 2 =20)

Answer all the questions.

1. What does the command \begin{center} do in Latex?

Latex & \begin{center} s L aner creiranr QFuiidmg 2

2. What is the purpose of the \hspace command?

\hspace s Lenerullenr Crrésd eremme ?

3. What is the importance of braces?

S LLs@Nseaier (psHlusgialld crerer ?

4. How can you reference a theorem in Latex?

Latexé g Caspmsens ereueumm @mlLGLeomb?

5. Define accents.

2 FFMNULSEMET auanTwm).

6. Give any one example of quotation marks in Latex.

Latex ¢ CupGamer @hé@ gCasad eh 2 sTrend &(hs.



10.

11.

12.

How to call files in Latex?

Latex & GamiLsemer ereueumn anpLilig)?

What is the use of \usepackage command?

\usepackage s L_eerudler LILIGHT 6Teimeo ?

What is beamer?

Beamer eremmmed eresrent ?

What are the objectives of the report?

SiMsamauilen CrmésniseT eTeme ?

Part B (5 x 5 = 25)

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

(a) Explain the basic structure of Latex document with
suitable example.
Latex  euamsdler  Siqliuenl. sl Lepblienl
QUTHSSLOTET 2 STTERTSSIL 6T 6Nl 6Td E)s5.

Or

(b) What is List? Explain all types of lists in Latex with
example.
Uliquied eremmmed eremmen? Latex & o etar janansg
QUANSLIL_IGUINEILD 2 STTeRTSSIL 6T 6Nl 6md@)s.

(a) Make the following equation in Latex.

o
.2
J-e Ydx =1
-
Yemeupb swerum el Latex e o (peumd@s :

Te"de =z

-

Or

5 S-0074




13.

14.

(b)

(a)

(b)

(a)

(b)

Write a set of command in Latex that will produce

the matrix :

fa b c

d e

&8 h i

fa b c

d e f Saflepws 2 (haums@h &L anarsarfler
g h

Qargueu Latex & er(pgis.

How to give space while typing mathematical
expressions in Latex?

Latex & safls Qeusfliur@aemer sULds Galiuyb
Curg @L b Qar@Eliug eriitig ?

Or

What could be possible reasons for running into an
common errors?
Qurgieuner  WeppsaT  gHHEUSHSTET  STTERTEISET

CTGTETEUMS @) (H&HSHEOLD ?

Explain the structure of the bibliography

environment.

BIedlwed @Lpedler &L Lanoliants alemd@s.

Or

Explain the development of Latex through the

years.

cupLmigeT auflums Latex @6 euerréflanw eilemds@s.

3 S-0074




15.

16.

17.

18.

19.

20.

(a) How to produce a Latex article using various
commands? Describe.

uCGaumy SL_L_aneTSHa L] vwerU(hiSS Latex
s (hereow eredeumm swmiliing ? efleuflEsam.
Or
(b) How to create internet link in PDF? Give example.
PDF @ @Qevewmr @eantlienu 2 (heumd@eug eriiLig ?
2 SMIETLD S(HS.
Part C (3x10=230)

Answer any three questions.

How do create table in Latex? Explain.

Latex ¢ 9 cuenantenw 6rliLily 2 (heUM&@eUg ? 646aTsEs.

How to use binomial coefficient in Latex? Explain.

Latex & @@Oaemh @amassans ereueurm ULwWeTL(hSgieug
TeTLIenS 66TdEs.

What are the sectional commands available in Latex?
Explain.

Latex & o erer lifley &L energseT erener? cdlemd@s.

Explain about making an Index.

@@ MLl 2 (heurd@eug ubdl 6T @s.

Create a simple resume in Latex by giving your basic
details in it.

Latex @& o mgdr gl aleurhsames Casrhsg
eraflanowins semalleurs@mlLenL 2 (heumd@s.
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S-0075 Sub. Code

23BMA1FC

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
First Semester
Mathematics
BRIDGE MATHEMATICS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Write down the general term of the Binomial Series.

rmILIL Qarifler Curg 2 milienu eT(pgis.
2. Define Binomial coefficient.
mHDILIGET GeTHD cuepFwim.
3. Write the first three terms of the sequence a, =2n +5.

a, =2n+5 earp euflvguler e epeTn 2 MILILSMmET
T(PSIS.

4. What is the 20% term of the sequence define by
a,=(n-1)2-n)3+n)?

a,=(n-1)2-n)B+n)? eamw eaflmslear 20-aug

2 MILIL| GTETET eUEnTWMIGSLILIL (heTerg) ?



10.

Evaluate 5!

wSIEHS 5!
7!
Compute B

. 7!
SeTSH (h&% B

Find the value of sin 150°.

sin 150° -6 wiL sTems.

Transform sum of product to sin13A+sin5A .

sin13A+sinb5A erearuems Fal L@ GL(HSSOTE IHnIs.

Evaluate J. 1 2 dx .

X +
. 1
ID@UIQ@&S J.mdx

Find@ if y=x®-6x>+7x+6.
dx

y=x*—6x" +7x + 6 erafled ;Z—yggé; STERTS.
x

S-0075




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

11. (a) Write down the middle terms in the expansion of
15
(2x—§) .
x

15
(Zx—i) -ar eflfleunsasgsld BOH 2 MUILSMET 6T(pGIs.
x

Or

(b) Use Binomial theorem to find the value of 117.

117 -ar wduewu mFoouy  Csppsms LWETLEHSS

&ITEU0T .

12. (a) The sum of the first three terms of GP is % and

their product — 1, find the common ratio and the
terms.

QUGS Csmfer wpge epern 2 mriLsaier gnbse
% LHNID Sger CumEsd —1 aTaild Sger Cung
HEIFD LHMID ST 2 MILIL|HENET STEHTS.

Or
(b) How many terms of the Geometric progression
3,%,%,... are needed to give the sum 3069 ?
3 3 . . . .
3,5,2,... aarn  Qu®mEEs Oarifle  eassamen

. . . 3069 .
2-QIILS@AT &L iganned) — o e & ?

3 S-0075




13. (a)

(b)

14. (a)

(b)

!
Evaluate L, when n =5, r =2.
ri(n-r)!

n!

n=>5, r=2 eaar @Qmssbburg, , @e

r'(n-r)!

wdllien sarddl(Hs.

Or

Find the number of Permutations of the letter of the

word ‘ALLAHABAD’.

‘ALLAHABAD’ eréip Qamévellen er(psgisamer eTdsenen

aulsefled cuilensiLI(HSSOTD CTETLISEMET &T6HTs.

Prove tan 24 :M.
1-tan“ A
2tan A
tan24A =———— Grew 5.
1-tan? A Bpey
Or

Prove 22 24— cos 34 _ tan A/2.

sin 2A +sin 34

cos2A — cos 3A
sin 2A +sin 3A

= tan A/2 erer Hmieys.

4 S-0075




15.

16.

17.

18.

(a) Evaluate j x cosx dx .

wdHU9H s jx cos x dx

Or
(b) Evaluate j sin 3 x cos 2x .
wdHU9H s Isin 3 x cos 2x

Part C (3 x10=30)

Answer any three questions.

y«\/;_ 5 le
xy)

Find the middle term of the expansion of (

[y\/;_ 5
5  xiy

12
J erarm ellfleungasHlen BH 2-mLienL STeTs.

Find the sum of the sequence 7, 77, 777, ....... to n terms.

7, 77, 177, ... erarm  Qarifler wpsed n 2 miiysaier

F(HS SITETs.
Find the value of n such that np;, =42np,, n >4.

nps; =42np;, n >4 5 QmsEoGung, n-er wHlemL

&HTGO0T .

5 S-0075




19.

20.

Prove that sin 20°, sin 40° sin 60° sin 80° = 3 .

16

SN 90°, sin 40° sin 60° sin 80° = % erau [6lmicys.
Evaluate J.cos‘l 2x dx .

M QF: J-cos“ 2x dx .
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S-0076 Sub. Code
23BMA2C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
Second Semester
Mathematics
ANALYTICAL GEOMETRY
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)
Answer all questions.
1. Find the angle between the places 2x—-y+z =6;
X+ y+2z=3.

2x -y+z=6; X+y+2z=3 oa@m  SETRGEHSE

@eLiul L Caransamnss Smeams.

2. Define skewlines.

girey CarHasamer cuenywm.

3.  Define the angle between two places.

@rear(H serhisEnsE QL wlorar Caramsams euen .



Find the value of £ so that the lines :

x—lzy—2=z—3 and x -1 :y—5 _ z-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
Camhaer gamsCararn OQom@Gssrs @ @@mbsTed  k-er

LIS STeHTs.

OHMILD 6T6OTD

Write down the condition for two lines :

Y=X% _Y7N_RE73 g XX YTV 2T
L m, n L L n,

be coplanar.

X=—% _JY=-h_2R2-4 oHmID X=Xy _ Y=Yy _2~3

L m; n ly Ly ny
ety @awr®  Car@ser @Gy sasded @ BLILSDETET

ST (HUUTE 6L eT(LpG).

When we say that the lines £=l=5;fzi=i;
I m nl m n

X z °
—=-—~—=-""are coplanar?
l, my ny

n 4

I m m n l, m, n,
Brb erlidumpg @Cr sersdld awdlemmg ererdlarCnmb ?
Write down the centre and radius of the sphere

ax® +ay® +az® + 2ux +2vy + 2wz +d =0.

ax® +ay® +az® + 2ux + 20y + 2wz +d =0 eramm Carergdlem
@WLWLD LHMID YTSMS 6T(PGI-

5 S-0076




10.

11.

Find the direction cosines of the line joining the points
(38,-5,4) and (1,- 8,- 2).

(8,—5,4) wpmd (1,—8,—2) ereip yerelsmar @) amanré @D

Cariliger Heangs Camansanaamend Srears.

Find the angle between the planes 2x-y+z =6,

x+y+2z=3.
2x-y+z=6, X+y+2z=3 TETD  FETHRISERHES,
@eLuwllorar Caramsmss &meTs.

Define : Coplanar lines.

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

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

2x —y+4z=yand x +2y—-3z+8 =0.
2x —y+4z=y woHmib x+2y-3z2+8=0 eramm
sarhigar Qeul (b wHmd (1, —2, 3) eern  yére

UPICW Gae)d aTsSlem FOGTLITL L& SHTeHTs.

Or

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

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

x+by—z-7=0; 2x—by+3z+1=0 eTem
sarisaflanr  Ceul H&CaMger F&T  ellgeusmss
SITEHTS.
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12.

13.

(a)

(b)

(a)

(b)

x+1 y+10_ z-1

Show that the lines =
-3 8 2

b

x+3 y+1 z-4
-4 7

are coplanar.

x+1 y+10 =z-1 x+3 y+1 =z-4 .
-3 8 2 -4 7 1

Carh&eT eh SaTsSle) DHMHSME TATSSTL(HS.

Or

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

(0, 0,0),(1,0,0), (0,1,0), (0,0,1) auflurs  CQgoaib

Camergdlenm FOETLITL ML &T6HTs.

Prove that the equation

ax® +by* + c2® + 2ux + 2vy + 2wz +d = 0

2 UZ wZ
represents a cone if —+—+—=d.
a b ¢
2 2 2
u® vt w .
—+?+—=d erasfled ax® +by* +cz* + 2ux +
a c

20y +2wz+d=0 ety FweTUTH @I FnlbDEOLS
D@0 erar Hlmes.

Or

Find the equation of right circular whose axis is

X_Y_Z2 and radius 5.
2 3 6

R X Yy -4 . . . R
ENY:2: 5 = 3 = 5 DS T H-se|b CemerL

Crireul L o (meneruller FLoeTUM L & &Tes.
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14.

15.

(a)

(b)

()

(b)

Find the equation of the plane passing through the
points (3, 1, 2) (3, 4, 4) and perpendicular to the
plane 5x+y+4z=0.

(3, 1, 2) (3, 4, 49 flu yereflser auflurss Qgdeugb

Sx+y+4z=0 eeamm gasidEh OemkEGsSsTargomer
SaTSH 6 FOGTLIT({H STEHTs.

Or

Find the symmetrical form of the equations
of the line of one intersections of the planes
x+5y—-2-7=0,2x-5y+3z+1=0.

x+5y—-z-7=0, 2 =5y +3z+1=0 GTETm
sarhsaflen GCsmiiger FwearUTl el FOFET  eligelled
GI'@QJSS

Find the centre and radius of the circle, in which the
sphere x®+y*+2® -2x-2y—-42z-19=0 is cut by
the plane x + 2y + 2z =5 =0.

X +y*+2°-2x-2y-42-19=0 erarp  Gamensded

X+2y+2z2=5=0 eeamp gersdamed Ceu Ll

QUL gSled enwilierat wHMID Y TSSenens smers.
Or

Find the condition for the equation

ax® +by* +cz* +2fyz +2gzx + 2hxy + 2u x +

2vy+2wx+d =0 torepresent a cone.

ax® +by* +cz® +2fyz +2gzx + 2hxy + 2u x +

20y+2wx+d=0 ey FwweTUTH @I FmlbenUl

GHLLgHaTar HlUbSMHETE WIS ST,

5 S-0076




16.

17.

18.

19.

20.

Part C (3x10=30)
Answer any three questions.
Find the equation of the planes passing through the
points (2, —5,—3) (- 2,-3,5) and (5,3,- 3).
(2, -5,-3) (-2,—-3,5) womd (5,3,—3) eretiw yerefaer
auPlunss Ced@ib sersHlen FOGTLT(H SHTams.

Find the length and equation of the shortest distance
x-3 _y-5_z-1T

between the lines 2 . and
x+1 y+1 z+17
7 -6 1
x-3_y-5_z-7 . x+l_y+l_z+17 _
1 -2 1 P T g ! )

Car(s@héEs @ wlemer B&fm) SNTSES | LD

&GS Ig 6T FLOGTUTL L UW|LD SHTEHTS.

Find the equation of the cone of the serveral degree which
passes through the axes.

sFgsafler  eplures Ogoqid @rermbd Ly  GCamer
FalDLN 6T FOGTUTL N8 &HT65Ts.
Find the shortest distance of the lines :

x+6 y-T7 z-1T

xX+2 y+6 z-34 a

nd =
2 3 -10 4 -3 -2
x+2 y+6 2z-34 L x+6 y-7 z-T7
2 3 -10 4 -3 -2

aarn CarOsEps@ @QeLlull Gonhs ULE FIIsamss
STEHTS.

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

-8 1 5

line

P(3,9,-1)  O(mpgl s =1 s
Carliger gmi@s5s CSTamOMmals &TeTs.
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S-0077 Sub. Code

23BMA2C2

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

Part A (10 x 2 =20)

Answer all questions.

i (sinx)”?
1.  Evaluate: j ——7 5 dx .
o (sinx)”"” +(cosx)
s (sinx)¥?

dx .

LELILS STETs : '[

0 (sinx)?? + (cosx)*'?

l2
2. Evaluate : j sin’ xdx .
0

/2
LEHLILE STERTS : J.sin7xdx.
0

32
3.  Evaluate : “.xy(x +y)dy dx .
01

32
LHUILEG STeTs Ijxy(x+y)dy dx .
01



4. Evaluate : .[x3e_2xdx.
LHLILG ETETs : '[x3e_2xdx.

5. Write short note on Jacobian.

Qe&Gasmiwer ubHMH Sm GO euenys.
6.  Prove that: I—(n+1) =n!.

Pye|s : I—(n+1):n!.
1
7.  Evaluate: Ix7(1—x)8dx.
0
1
LIS STERTS : Ix7(l—x)8dx.
0
8.  Define /S integral.
B Qarenserw eueprwim.
9.  Define |_ integral.
I_ QsTensenw euenTuImI.

10. Find | (1).

]—(1) &1 LFLILG STeiTs.
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11.

12.

13.

Part B (5 x5=25)

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

(a)

(b)

(a)

(b)

(a)

Evaluate x*e“dx.
iy srams x'edx.
Or

Find the reduction formula for '[ sec” xdx .

J-secx xdx —ev Seteu(h @GHSHTD HreTs.

Evaluate “x2 y?’dxdy over the circular area
xZ+y?<1.

x*+y* <1 eaémm el L upliuete) QamaRTL g erefld

jjx2y2dx dy —enw smenrs.

Or

Change the order of integration in the integral

a2a-x

J. J.xydx dy and evaluate it.

0x2/a

a 2a-x

J. J.xydxdy—drr cuflenganws IHM S| SreTs.

0x%/a

/2 7l2

1
Show that : |+Vsinéda. dé=r.
-([ ! v/sin @
/2 l2 1
fpays : [Vsinddo. [ ———do=x.
5 y Vvsiné
Or

3 S-0077




14.

15.

(b)

(a)

(b)

(a)

(b)

1

Evaluate : J.x’"(loglj dx .
0 X
1 x
. . m 1
AL STETs : Ix (log—j dx .
0 x

Evaluate ”r\/ a’ —r?’drd6 over the upper half of
the circle r =acosé .
”r\/az—rzdrdﬁdﬂ ol  r=acosf  erab

Sjanreul_Lgdler God Lgdule srems.

Or

2 2
Find the area enclosed by the ellipse x_2 + y_2 =1.

x* oy e . .
S+ =1 erg@d BeTeul L SSTed @EHpUUL L UrlienL

a b

&HTGO0T .

If n is a positive integer, show that |_(n +1)=n!.
n Blens 1pp erar erefle |_(n+1) =n! e s1._(HS.

Or

B(m, n)= pB(n, m) — Prove.

ﬂ(ma n) = ﬂ(n’ m) - ﬁQJ@-I&

4 S-0077




16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

/4

&mwﬂmtjmgu¢mwue=nwkgz

rl4

Ilog(l +tan@)dO =7/8 log2 eran &TL_(HS.
0

By changing into polar coordinates evaluates the integral

2a2ax—x?
J. .[(x2 +y2)dx dy.

0o 0
Fl(Heu 9 WLITBI GG 6T rHHLDES wHU9H s
2avV2ax-x*

J. .[(x2 + yQ)dx dy.

0o 0

Evaluate J:” dxdydz take over the volume bounded
(x+y+z+1)°

by the planes x=0,y=0,z2=0,x+y+z=1.

x=0,y=0,2=0,x+y+z=1 ereim STRISZETTED DL LIL L

dxdydz

m GoT lDé;]I_I@DLJSS SIS

ST S|ETA|SHET 6Tenfleh ”J‘

Show that f(m, n) ||:’(nm|_+ n)

—— D)
Al n) |_(m+n)

oTert STL(hs.

5 S-0077




20.

Evaluate :
1

(a) J.x7 1-x)’dx
0

2

(b) jsin7 Ocos® 0d6.
0

LI STETS :
1

(<=1) J.x7(1—x)8dx
0

zl2

(<) jsin7 Ocos’ 0d6.
0

S-0077




S-0078 Sub. Code

23BMAA3

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied - ASTRONOMY
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Cardinal points.

sMgere Leraflger cuanrwm.
2. What is mean by invisible hemisphere.
saETamI&E@&S Csfung ers Camard eTeTmmed eTeoTe ?
3. Define Dip of horizon.
Sigeaurarsler Dip & cuenyuwimy.
4. What is Twilight?
9ibd ETETDTE GT60TE ?
5.  Write one law of refraction.

afl dlewad ol getam 6r(psaLD.

6.  Define Geocentric parallax.

Haell entow @)L omm euenumiss.

7. Write the Kepler’s first law.
Qalierfler pse eldlenws eTpg.



10.

11.

12.

13.

State Newton’s law of Gravitation.
Bl Lafler Friiy eldews @olidE.

Define Synodic month.

SCanmiqd IO cueTLIDI.

What is mean by Lunar Day?

FHENT BIET GTEmmTed HTSSD GTeTen ?

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

(b)

(a)

(b)

Find the longitude of the sun on any day.
Gilweafler Srés Crensamws samdweb.
Or
Find the duration of day time.
usD CrHrsdler &re emaneud seaTLHluia|b.
Find roughly at what time of the year the star
regular (R.A. 10" 5™) crosses the meridian at 7 p.m.

@m aupLsder aps Crrsdle plasdly Argesv (R.A.
10"5™) pO& Gesm e @rey 7 waléE s &8s
TETLINSS SHeSTLPlw@]Lbd.
Or
Prove that reduction of latitude is ¢ sin 2¢.
SLg Crens @enpliL| csin 2¢ eeruans Hlepldsseab.
Find the relation between horizontal parallel and
angular radius of a body.
o Lellenr el @uLiomm wHmbd Csmemr  <ybd
@eupdh@ @enL_Cu 2 érer QgT_renis SerLdlwelbd.
Or
Find the effect of refraction on a small vertical arc.
em SAdu  CenEss emearele qafl el

enereneud sesTLPluieid.
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14.

15.

16.

17.

(a)

(b)

()

(b)

Calculate the eccentricity of the earth’s orbit around
the sun.

Gilwueers  sodlujerer  Slller s&Hmits  Lmepguden
awws OsTamns semels Hamssllab.

Or

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

S LEhamhisD mareufl 1, 1940 e sallwer Codlanws
2429630 eran eUPBIGSHDG erafler mereul 26, 1965
DHOID UTTSS6T Brenars SesrLMlweLd.

Discuss the different phases of moon using the
formula.
G&sSrsaws uwatuhsS  shdlyafear  GeusuCGaeum
sl Lmgmarll uHdl eleurdlésa]ib.

Or

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

em Corg Curgeurer CQsrTOCsrhH WwOHmID @ e
M Lgefler  ewows Comligheg QeorCu o drer
Caranrganss serLMHliwie|b.

Part C (3x10=30)

Answer any three questions.

Trace the changes in the azimuth of a star in the cowise
of a day.

@@ preflar CUTEH® e BLassrssler & psdld LB

LOMHDHRIGENETS ST M WLIGLD.

Find the duration of twilight when it is shortest.

9pd Corb Wss Gopeurs @Qmé@h Cumg Smss
ST PlweLb.
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18.

19.

20.

Derive the tangent formula for refraction.

pafl  dlewsqisstar  CsrhiGasr®h @&GsSSHrsams  ereueumm
Qumpieumil erem e96Ts .

Prove that m = u —esinu.

m=u-esinu eran Hlepldss.

Calculate the major and minor ecliptic limits.

Quilw wHmb AHlw Hrsear uFbLsmeTs SaTdHdLawb.
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S-0079 Sub. Code

23BMAA4

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied — ANCILLARY MATHEMATICS - 11
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.
1. If ¢(x,y,2)= xy* + yz° then find grad ¢.
é(x,y,2)= xy* + y2° erafled grad ¢ -5 srans.
2. Prove that div(f + §): divf +divg.
divlf + 8)=divf + div g aer Hmeys.
3. Find the complementary function of
(D*-D*-D+1)y=1+2x2.
(D> = D? - D+1)y =1+ x%—an Hyriys erm9eans srams.

4. Define homogeneous linear equation.

QR(HLIG FOFET FLOGTUML I 6HET UG TWID).
5. Write the Fourier coefficients a, and b, of the function
f(x) in the interval O<x <2r.

O<x <27é0 eerumssiurr  ariy  f(x)er gflwur
GETHBISGET @, LOHMD b, YFHueuben 6T(Pss.



10.

11.

Write down the Fourier half range cosine series
coefficients of f(x) in the interval (0, 7).

(0,7) erarp @ Geuaflbed flx) ear ylwi Syereise
Qarengafler Cs(pssamer 6r(pg)s.

Prove that the operator A is linear.

A eremp Qewellenw B aus@Mwg erar Hlemd.
State Largranges interpolation formula.
Qesyrepslufler Qe FOgman G&SHTSMS eT(PFIS.
Define Karl Pearson’s f and y coefficients.
s Wwievaflesr f womib ¥ Cs@penes euaprumI.

Express correlation coefficient in terms of regression
coefficients.

RL (e Qasees oL e Csriiys Cswsser eumuliors
T(LPSIS.

Part B (5 x5=25)

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

(a) If Vg =2xy2z% +x°2°j +3x%yz%k and ¢(1,—- 2,2) = 4
then find ¢(x, y,z).
Vo=2xy 2% +x223]+3x2y2215 LOHMILD
#(1,-2,2) =4 aaled ¢(x, y,2) R& sTETS.

Or

(b) Show that div (ﬁj _ 2
r

r

div (L) _2 TS SM_(H.
r r
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

Solve : (D? + 5D +6)y = e~
Siés 1 (D* +5D +6)y = e'*
Or
Solve : (D* +3D+2)y = x.
Sigs . (D +3D+2)y = x.

Obtain the Fourier series expansion of x in
(_ 7, ﬂ-) .
x 6@ (-7, m)é ylwe effley srers.

Or

Find the sine series of f(x) =7 —x in the range
0,7).

(0,7) eeip @ Qeuaflder flx)=7—x eramD

grmllenr yilwm engenr QgTL_anys smems.

Construct a difference table from the following

values of x and y.

35 36 37 38 39 40 41

1114.298114.144|13.986|13.825|13.661|13.495|13.328

Epsar.  x  wHmb Yy wHobpster  (perps
Coumiumt_(h SL_LeIeamrenll 2 (HeUT&d,.

35 36 37 38 39 40 41

:1114.298|14.144113.986|13.825|13.661|13.495|13.328

Or

3 S-0079




15.

(b)

(a)

(b)

Using Lagranges interpolation formula, find the

value of y when x = 2.

x:| O (13| 4

y:|-12]0|6| 12

Qevgmensluder @ enL_&6Fmae GSITSMSL
vweatuGSS X = 2 s Qmé@h Curg y er WSl

SIS

x:| O |13 4

y:|-1210]| 6|12

Find the rank correlation coefficient.

x:|48 160 |72|62|56 |40 |39 |52 30

y:| 62|78 |65|70|38|54|60]|32|31

&7 @ Oneyds Qspemeld Sreams.

x:|48 160 |72|62|56 |40 |39 |52 30

y:| 62|78 |65|70|38|54|60]|32|31

Or
Given the equations of the two regression lines
4x —5y+33 =0 and 20x — 9y =107 . Decide which
is the equation of the regression of y on x.
4x -b5y+33 =0 wpmid 20x -9y =107  erew

RLOpeys Gy Cami(p& swearur@ser ereafldy x—eb,
y—ar @l (hmeys Qe 2w Foerum® erar Srome.
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

Prove that divgrad (r”) =n(m+1)r"? and Vz(l) =0
r

where F=xi+yj+zk.

div grad (r”) =n(m+1)r"? Lom V2(lj =0 @mng
r

F=xi+ y}+z/€ eranr Hlmieys.

Solve : (D2 +3D—4)y =x* - 2x.
Si&s (D* +3D-4)y =x* - 2x .

Find the half range cosine series for the function f(x)=x?
in 0<x<zm and hence find the sum of the series

1 1 1

1- P +3—2 el + .
O<x<zm-& f(x)=x> &miusE eoreiss Qstoser
Qsr_enys arems. Coab 1- 21—2+%—% +..... GTEITM

Qar_fer snbHsed HmeTs.

From the following data estimate the number of persons
whose daily wage is between Rs. 40-50.

Daily Wages Rs. : | 0-20 | 20-40 | 40-60 | 60-80 | 80-100

No. of persons : 120 | 145 200 250 150

ECp Qar@ssiiul (Herar alurhsamers Garar® ep. 40-50
Sarapd saellwing CunLicuisafler cramanismaamws srems.

Sar sardlwid em. 0-20 | 20-40 | 40-60 | 60-80 | 80-100

Qumnueurgefen eramenilsens @ | 120 145 200 250 150

5 S-0079




Find the rank correlation coefficient for the following
data :

x:|35]56|50|65|44 |38 (44|50 | 15|26
y:| 50|35 |70|25|35|58|75|60|55]|35

Gemeumd UL cuemenruiled(pbgl euflens o Ler Csmiirys
Qaamels STaTs.

x:|35]56|50|65|44 |38 (44|50 | 15|26
y:|H50|35|70|25|35|58|75|60|55]|35
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S-0080 Sub. Code

23BMAA5

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied - MATHEMATICAL STATISTICS -1
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  Define a discrete random variable.
saflsgall gflgw cumiijemer wTHepw euenFum.
2. Show that MY =e MY,

MY =e MY cran Hlem 9.

X—

3. Compute the mode of a binomial distribution B(7,1/4).
B(7,1/4) erém FQILiL] UTCUEIEE, QUMSE®WE STEHTs.

4. Write down the ratio for Q.D. M.D. S.D. approximately
for normal distribution.

Queblere ureug)s@ Csmymuwors Q.D. M.D. S.D. sner
M&lssams (gl

5. What are Type I and Type II errors?

wrglfl I womid wrddl 11 Geppser eremLiem ererer ?

6. What is meant by null and alternate hypothesis?

L&Slwb wHmibd eermed L er(hGameT eremmmed cremme ?



10.

11.

Define t-distribution.

t-ureueme euEWIm).
Define F-distribution.

F-ureuene euenywim.

Write down the x?-test of independence for the 2 x 2
contingency table.

a
c|d
alb
c|d

2X2  eaam  sHOFLD S LeumansETar X -&TINS
Cargemananul er(pg).

Give an example for analysis of variance.

ureudLly UI6|ESETET oT(HSHISSTL ML S(HS.

Part B (5x5=25)
Answer all questions, choosing either (a) or (b).
x+2 .
(a) Let x have the p.d.f. f(x):{ 18 if -2<x<4
0 otherwise
Find
i Ex)

i) Elx+27]

x+2 ¢ 9 4
fx)=118 " TESFS aafle aap Hspssel

0 LOHDHEHE
QLTSS grien x QubHm @) (HHSTD
@ Ex)
(i1) E[(x+2)2] SpFLeUH®D STEs.

Or
9 S-0080




12.

(b)

(a)

(b)

A random variable X has the following probability
function.

X;: -2 -1 0 1 2 3

1

P(x,): 01 k 02 2k 0.3 k
Find
(1) the value of &
(i1) mean
(i) p(x=2)

saflgsafl sweumitiy wrh X Spssar_ Hlapssame
AUl psed
xX;: -2 -1 0 1 2 3

2

P(x;): 01 k 02 2k 03 k
1) kv sras.
(1) symef
(i) p(x=>2) sansH@Hs.

State and prove addition property of binomial
distribution.

rHmILLY ureedler sa(hige edldepw er(pdl Hlmay.

Or

Fit a Poisson distribution to the following data:
x: 0 1 2 3 4 Total

f: 123 59 14 3 1 200

&Gy  Qar@ssiul L efleurhsErd@ — LITLETET
ureuee CUmmHESIs.

x: 0 1 2 3 4 Gwrssbd
f: 123 59 14 3 1 200
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13.

14.

(a)

(b)

(a)

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

@@ BraTwb 800 pevm aiFli(BEng Coaid el
350 wepn o GQumdprr. geaubeurm Crrsdein
soamitide  eSetiuGdpg  oar  eT(HSHSCSTETeT
Plguyom?

Or

The following data gives the mean of two samples
taken from a population. Examine whether there is
any significant difference between the two samples

n, =1000; n, =2000; X, =67.5; %, :68, 0=2.5.

w&Eem  CAgrevsulelmbg  THSSLILLL @ FeT(
WLt grnaflaer &G SILLQUERTLITS
Qar@ssuul(Hearerg Qrar®h sams@EnsE G uld
GO 5558 NHSHUTFD 2 GETETHT cTETS HTERTSH.

n, =1000; n, =2000; X, =67.5; %, :68, 0 =2.5.

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

increase in blood pressure.

P@M eumsWNTer o2a&s W@HHg 10 Crrumeis@Enss,
QegussliulLsme @Qrss A(WSSD SpsEsaTLeaumm
<flsfgsg 8, 8, 7, 5, 4, 1, 0, 0, -1, —1. @seTe
pards  WDGHG  Curgers  QUss  AWSSES
SHeMNGGD eTand &(HSEOMDT?

Or

4 S-0080




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

10 wrewmalfsaier iflejs Hwer (1.Q) 70, 120, 110,
101 88, 83, 95, 98, 107, 100 erafle GCurgeins
wrewalisaiier 1.Q. 100 erar s@msemom?

15. (a) Write down the ANOVA one way -classification
table.

ANOVA @@ el L@Gsshse sl Lsms eT(psis.
Or

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

Days Sun Mon Tue Wed Thur Fri Sat
No. of accidents 20 18 13 23 26 11 15

?Uuﬂw AlUSgISEHET @M BTG @ UMISSID
DSSETLQUTD FLHEIETATE. Q5 QUTTSSID Sigl FODNE
BLbGIGTATS| GTad &(HSETLOT ?

BT @mly  Hrser Geeu  yger eflwur  Geuerefl  saf
afluggisar 20 18 13 23 26 11 15

Part C (3% 10=30)

Answer any three questions.

16. Find the m.g.f of the r.v (x) having the p.d.f

l —l<x <o
flx)=13
0 otherwise
1 1
flx)={3 SES® gafle sfsw ordufesr (x) iger

0 otherwise
S Spenear 2 (heumd@Ld SMiTenL &Teis.
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17.

18.

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

(a) P(Bb<x<10)
(b) P(10<x<15)
(© P(x>15)

d) P(x<5)

(e) P(x-5)<15

X GTETLG STSTEmT LJeUed) 2 enl WD igenr spmafl 8
S Lalewsshd 4 erafled

(@) P(B<x<10)

(<) P(10<x<15)
(@) Px=15)
() Px<5)

(

(2) P(x-5)<15 ecreuiemss srems.

The mean production of wheat of a sample of 100 plots is
200 kgs per acre with s.d. of 10 kgs. Another sample of
150 plots gives the mean production of wheat as 220 kgs
with s.d. of 12 kgs. Assuming the s.d. of the 11 kgs for the
universe find. at 1.1 level of significance, whether the two
results are consistent.

100 wrdfseted @QmBbg Nemerelssiiul L Cargienuder
ggrafl o HuSH gESHEG 200 &.E. LT Fem
S Lafegsd 10 &.8. whCpmm 150 wrdlflgefler @ mBbs)
enereilssiiul L Camgenwwler grmefl 2 husH go&HMHSE
220 .8 SsgiLar g S dessd 12 .4
Corggsdler S L aflowssnd 11 &.46 cars Qarar@h oiger 1
SjereydH@ CuCe 2 6em  eTe ST  SFIETaTETEUT 6T
SITEHTS.
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19. Two random samples gave the following results. Test
whether the samples could have come from the same

normal population.

Sample Size  Sample  Sum of square of deviations

mean from the mean
I 10 45 90
11 12 14 108

@ resr(h gilgin gl serfler alleare ser GuGe
Qarhssuul(hearerg. s @Qrar@h  wrHilsepd oGy
Queblene &S  CpTepsuiler  QBHHF  QbSST  eren

Candlggim.
wrdflger <ere  wrH arreMuledmbg S
gyme Nessnsafler auflseraet er
& (hsed
I 10 45 90
1T 12 14 108

20. The following table gives the classification of 100 workers
according to sex and nature of work. Using x®-test
examine whether the nature of work is independent of the

sex of the worker.

Nature of work | Skilled | Unskilled | total

Sex
Male 40 20 60
Female 10 30 40

50 50 100

. S-0080




EpsaamL L 100 GAgmeomarisefler umdlarsamsl
Qurmsg 9Ng16 Qar@ssiiul (hearerg (wHmb Geuameuder

vwetu®SS  Seuiser e
urellersensl Qummiss) WInILHLOT 6Tand SIeTs.

doem)  x®  UpeumeLs

Ceuaneuldlen semenLop Smewr Sarhng | Qrgsn

umedlerid sMHSS)
<6007 40 20 60
Quiir 10 30 40
50 50 100
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S-0081 Sub. Code

23BMAA6

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied — OPERATION RESEARCH -1

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

What are the scientific methods in OR?

OR -@éb 2 cer iMleflwied (penms6r eremar ?

Write the general solution methods for OR methods.
OR wpenps@psarear QuTgeuTer STe &6 (penmen 6T(PSeLD,

Define primal — dual in Matrix form.

SjaflEeT allgeussled (pseTend @) Tl anil eUETWMISSELD.

State the Basic duality theorem.
SlgliueL @mann Cahmiamss dana|b.

What is a balanced transportation problem?

Eynesr CUTE@GEUTSS SETHSE; TETDTED GTETE ?

What are the methods to obtain initial basic feasible
solution?

QYUbL Sgline  srdwwnar  Sreveuls  QupieusHETET
(PENMEHET GTEHTET ?



10.

11.

What is an assignment problem?
RUILIHL_ 6| HENTE (&) 6TETMTE) 6T60T6 ?

Discuss the “Hungarian methods of solving an
assignment problem”.

annGsilwer weopow ubdl e Ll Sésmes Eird &L
(PpmEnW ug)é)%paﬁ]@m $&a6,b.

What are the three operations of sequencing?
auflengriihgseden eperm ClEweLITEHEET ereme ?
Give an examples of sequencing model.
auflengli(HSgIH0 LDDH 2 FTTETBISEET S(H.
Part B (5 x5 =25)
Answer all questions, choosing either (a) or (b).
(a) Write the advantages and limitations of models.
wrglM&eten HeTEnLOSET LOHMID GUILDL|SENET 6T(LHFIMBISHET.
Or
(b) Rewrite the standard form of following LPP :
Minimize z = 2x; + x, + 4%,
Subject to the constrains
- 2x, +4x, <4;
X, +2x5 + %5255
2x, + 3x53 <2
and x;,,x, >0 and x; unrestricted

ﬁ]mm@m Cmriflued Q&ua)ﬁl_l_ SETEMS  [Hlenav Ul men
Uigeusamns BTHILD 6T(LPSeyLD.

Gmd 2 = 2x; + Xy + 4x4
S &G LILL g

- 2x, +4x, <4;

X, +2x5 + %5325

2x, + 3x5 <2

LOMID X;,%y 20; X3 SDLWHMGI.

5 S-0081




12.

13.

(a)

(b)

(a)

(b)

Write the dual of the LPP :
Minimize z = 4x; + 6x, +18 x4
Subject to the constrains :

X, + 3%y 2 3;

Xy + 2%5 25
and  x;,%5,%320.
Qemeupd  Crflwed Gawuadl L searsdler
QUG GUSI D 6T(LpGIs.
@miod 2z = 4x; + 6x, +18 x4
SOLG@GLLLIL LG
X, +3x4 2 3;
Xy +2%5 25

OMID X1, Xy, X5 20

Or

(TG

Prove that the dual of then dual is the primal.
@raLwler Qe Cu (pserenwinerg erar Hlmies.

Write the Rules for North-West Corney method.
UL ChH@ epened (PenDSESTET eHSEMET 6T(LSIMHISET.

Or

Solve the following transportation problem by least

Cost Method.
1211|4130
313 211 |50
4 |2 519 |20

20 40 30 10

Gemeu@md CUTE@GHUTSEH samsans G@nhs Cswey

weopaw LwaLhs Siés.
1121|4130
313 2|1 |50
4 12 | 519 |20
20 40 30 10
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14. (a) Given below is an assignment problem write it as a

transportation problem :

A1 A As
Ri|1 213
Ra|4 | 5|1
Rs| 2 114

&G Qaerhésriur L QRUILIML 6
CUTE@GEUTSS HEMEHTS GTET 6T(LPSELD.

A1 A As
Ri|1 2 13
Ro | 4 511
Rs| 2 1|4

Or

SHETSH S

(b) Consider the problem of assigning 5 jobs to

5 persons. The assignment costs are given as

follows :
Jobs

I IT 1II 1Iv. v

A/ 4 2 6 1\

B{o 9 5 5 4

Person C|3 8 9 2 6
Dj{4 3 1 0 3

E Q 5 8 9 y

S-0081




15. (a)

(b)

5 puisEpsE 5 Coumasmer @F&@GeUSd 2 ¢Ter
fssmes smHe Oaramp uaisstar  GFwae]

Gereu(mLomm).
Couamavaar
I IT 1II 1Iv. v
B4 2 6 1)
09 5 5 4
LIl 38 9 2 6

4 3 1 0 3

Q589y

What are the basic terms used in sequencing?

H O Q W »

auflemstiuhsgsdler  LWSTURSSLILHL  SjgriueL
UG ST Wmena ?

Or

Determine a sequence for the five jobs that will

minimize the Elapsed time :

Job : 1 2 3 4 5
MachineA: 5 1 9 3 10

MachineB: 2 6 7 8 4

sPps Crrsanss GonsE@GDL ®bg Coumas@hssTer

auflengenwg SiomafléEseab.

Cauemev : 1 2 3 4 5
@Qupdmb A: 5 1 9 3 10

Qupdrb B: 2 6 7 8 4

5 S-0081




16.

17.

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

Use the graphical method to solve the following LPP.
Minimize z = —x; + 2x,;
Subject to the constrains :
—x; + 3x, <10;
x; +x, <6;
X, — Xy S2
and x;,x,20.

Yeraupd Cpflwe Qewddll L samsams S$iss cumysme
(pemmenil LIw6TL (H&S6LD.

Gmb 2 = —x; + 2x,
SO GG UL LG
- x; + 3x, <10;
x, + x5 <6;
X, — X9 <2
OHMID X;, %y =0
Use Big M method to Maximize z = 6x, + 4x,
Subject to constrains :
2x, + 3x, <30;
3x, +2x, <24;
X+ Xy 2 3;
and x;,x, 20 .
Big-M wpenpenw vwenuhisd Qupobd 2 = 6x; + 4x,
SO GG LILL G|
2x, + 3x, <30;
3x; +2x, <24;
X+ Xo 2 3;

OHMID X;,%y 20 .

6 S-0081




18. Solve the following transportation problem by using
VAM.

11 | 13 | 17 | 14 | 250

16 | 18 | 14 10 | 300

21 | 24 |13 10 | 400

200 225 275 250
Gereu@md  CuTE@Geursg — samédans  VAM  wpevpeow
vwetLhsS Siés.
11 | 13 | 17 | 14 | 250

16 | 18 | 14 10 | 300

21 | 24 |13 10 | 400

200 225 275 250

19. Determine the least cost allocation of the available
Machines to five jobs :

Job
A B C D E
1(25 29 31 42 37
22 19 35 18 26
Machine 39 38 26 20 33

34 27 28 40 32

Ot W~ W DN

24 42 36 23 45

. S-0081




20.

obs CoumasEhs@ Sl ssamiqgl @ubdrhsale Gmnbs
Qeeaile g&s L Sibraiéssal.

1
2
Qupdyd 3
4
5

A
(25
22
39
34

24
~

Gouemev

B

29
19
38
27
42

C D E

31
35
26
28
36

42
18
20
40
23

37 )
26
33
32
45 |

Use graphical method to Minimize the time added to
process the following jobs on the Machines shown.
Calculate the total time elapsed to complete both the

jobs :

Job 1 | Sequence Time

os]

Job 2 | Sequence Time

@)

QU | |
W

w | PO

pg| o O
S |HE| N

ST Ul (Heter  @uibdlrrisarted

letTeu (mLd

Couenevsenerd

Qeweors@ausnE Carssliul L Crrsms G®nsEs cUIHMme)

pemmenil Lt (h&Sa|b.

‘ A|B|C|D|E
Cauaney 1 | euMlang Griyd slalzle |2
. B|C|A|D|E
Cauana 2 | alflens Gpiyid 5141326
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S-0082 Sub. Code

23BMAA7

U.G. DEGREE EXAMINATION, NOVEMBER 2025.
Mathematics
Allied — TRANSFORMATION TECHNIQUES
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 = 20)

Answer all questions.

1. Define Laplace transform.

QIlemey 2 (HOMHMHSES U TUImI.
2. Write down the value of L(t”).

L(t”)—drr LI 6T(LPS)sE.

3. Find L[]

L' [e“t]—as)u_lé; SIS .

4.  Find L [m} .

I 1
L [s(s+1)(s+2)

} -MUWE HTTS.

2

5.  Find the Fourier coefficient a, for f(x)=7"-x>, (-7, 7).

fx)=r"-x*, (-7, 7) eearp smmber SGumAwr Qs

Ay - SIS,



10.

11.

Define periodic function.

SIS FTTlenar cuenrwm.
. . 2.2
Find the Fourier transform of e™ ¥ .
a2x2

e erarn EMMADHE LCuTflum 2 (HUorHDSHSE Srams.

Write down the Fourier cosine and sine integral
representation of f(x).

f(x) eremp emmber SCumflwi Qsrenser wHHID a6
Qarensuir el er(pgis.

Prove : Z{af(n)+bg(n)} = az{f(n)}+bz{g(n)}
Bend : Z{af (n)+bg(n)} = az{f(n)}+bz{g(n)}
Find Z{a"/n!}.
Z{a" In}-eows sreirs.
Part B (5 x 5 = 25)

Answer all the questions, choosing either (a) or (b).
(@) Find L(sin3 2t).
L(sin3 2t) -OWE SHTETS.
Or
(b) Find L(t* -3t* +2).

L(t3 -3¢ +2)—6mu_|é5 ST,

5 S-0082




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

Find L {LE)} .
(s +4s+5)

L{%} -OWE HTHTS.
s

2+43+5)
Or

d’y dy ,
Solve ——+t—-—-y=0, 0)=0 and 0)=1,

i T ¥(0) ¥'(0)
using laplace transform method.
O TLIQTED o (HLTHDSMS vweru(hsS
d*y dy Ly
WH:_E_)}:O' ¥(0)=0 wopmgd »(0)=1 ew
Sitésa.

Find a Fourier series for f(x)=x, —7<x<7x.

—zr<x<zw eaap Qo Qaelled f(x)=x e
gmmder SCumflur Qsr_enys smes.

Or

Find the Fourier -coefficient @, and a, for
f(x)=1/2(r-x) in (0, 27).

(0, 27) ereip @eLGQeuallufed f(x)=1/2(7—x) erem
ammder SGuTflum Qe a, LHMID a, -BWE STETs.

State and prove Fourier integral theorem.
SGurflur Gsrensuit (h Caspmsans Hlemldl.

Or

3 S-0082




15.

16.

(b)

(a)

(b)

(a)

(b)

(=)

Find the Fourier sine
sinx, O<x<a
fw)={
0, x>a

sinx, O<x<a

transform

of

f(x) ={ ettt FmimAerr SGumilwir engesr

0, x>a
2 (HOMHDSESEH &TEHTs.

Find: Z(1/n) and Z(Lj
n+l

Z(1/n) whmib Z(Lj ~DW STETS.
n+1

Or

2
Find Z‘l{ Z 2}.
(z+a)

Lz L
VA ( )2 WS SHTEHTS.
z+a

Part C

Answer any three questions.

Prove that L(cosat)=——.
s“+a

Find L(costcos2t).

s
L(cosat) = GTEoT ;3
( ) il Blmey

(<4) L(costcos2t)-eow snems.

(3 x 10 = 30)

S-0082




17.

18.

19.

2
d’y _dy _3y

Use Laplace transform to solve —5-+2— =sint

dt

given that y:%:O when t=0.

y:—tzo eresfl 6L d_+2d3§} 3y =sint-ew e@Tlerev

Show that x”= 7%+42:(—1)"M in the interval

-T<x<7m GTEITM @enL_Geuaflufled

) ) 1, |[x|<a
Fin the Fourier transform of f(x)= . Hence

x| > a

sinx

prove that j dx =7/2.

1, |x|<a
f(x)={0 b arenp smmler SCuUTAwr 2 (HLIHDSMSE

x| > a

sneng. Gogib ISInxdx =7/2 erer Hleml.
x
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7Z2+27

20. Find Z —
Z°+2Z+4

}, using partial fraction method.

Z?+27 }
-6n Wl

. . . 1
u@d Werer pevpeow LweTLbhsS Z {m

STG0TS.
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S-0083 Sub. Code

23BMAAS

U.G. DEGREE EXAMINATION, NOVEMBER 2025
Mathematics
Allied - OPERATION RESEARCH - 11

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

What is meant by predictive models?
perarleils@n wrdlfl eremmmed eremer 2

When does replacement problem arise?

LHDMSSD HenTd:@ eTLIGLT(pS 6T(LPLD ?

Define ordering cost and holding cost.

auanguml : Cammpse Gewe] WHmID meusdHeEh Fway.

Explain EOQ.
2 551D yemeant earallenar alleuifl.

What is meant by an expected number of customers in
the system?

SenoLl196d GUTIy SN & W MeTT& e 6t GTatoT 6not] & 60 & Ul 6ot
GTETUIMTLIL| GTETMTE 6T6bTeN ?
Define a steady state.

Blevoowirer Hlene euanrwim).

Define an event.

Blapeneu euanrwim).



10.

11.

12.

Define an independent float.

Fymg WGmeual euewim).

Define maxmin and minmax principle.

Bu@Quep whmib B&8n Qardramsamw euenrum.

Find the value of the game

Player B
Player A 5 0
o2
aigm B
et A[5 0 ]
0 2

@I eflenerwimiger WHLIMLE STeTs.

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Explain about nature and features of O.R.

O.R. & Quieb| pmib Sbsmisamer 6llaTsEs.

Or

Discuss about replacement of equipment that fails
suddenly.

Siq Qyesrmy CarevelilwenL_uybd O |18 EH0T & 6T 60T
wrHnseme edleurl.

Classify various costs associated with inventory
control.

sr&@saiear  sLOUUTL®H  sbubswrer  UOGeum
Qeejsamars UHDH euasEILHSHIS.

Or

Explain about EOQ problem with more than one
price break.

atné@ Goed e wheyLer saréamsts Ub
oNlaTsGs.
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13.

(a)

(b)

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

FT& S, Tudl e 6T A ELIG grreflung 30
glésdr/prer  eigh  eu@Slarpar e  MeUSHIH
QaetCourd, wHmb emens Corbd LBEGD Wapuled
aumSlarpar. @GO papuld Ceames Cryb syrafluns
36 HllLmsdr y@b. @Cr Cprsfle wphpsdod o
Tulevser S@idssiiurLmd (10 euflangsefled epemm
sLb  yrepd elevereller Crmésgsdhans)  wpdHOLD
sTelwns o arergharear Hlapsse womb symefl euflens
Bersens SreanTs.

Or

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

mean time of 3 minutes.

i) What 1s the probability that a person

assuming at a the booth will have to wait?

(i1)) What is the average length of the non-empty
queues that form time to time?
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14.

UM Seswrarisear, e CsmaeGusl  awwsdns

RMEUMHSGD  LHDPUHEGSL @l Fyrgd

Cryors 10 BHOlmiser <jeredléd wmiser pamulled

aumSlnriser. GgreveCudluier sre ara) LMH\EM

wepulle grrefluns 3 HBlL kg <@L, erafled

@ eowvwusdpE QU(THLD GUITIG @O WITETIT
STSS (BLILSHETET HlHDSH6 CTETET ?

(1) Cprsdne Cprb 2 (meum@h oSS TlsEsiIurL

gyref auflens Bersens smems.

(a) Construct a network diagram comprising activities
B, C.,...,Q and N such that the following constraints
are satisfied. BLE,F; C<G,L; E,G< H,;

L H<I,L<M,H<N;H<dJ;I1,J<P,P<@Q,
the notation X <Y means that the activity X
must be finished before Y can begin.

B, C,....Q wpmgid N o flu flapsdlsamer 2 erer_sdlw
Eparamib sUGUUThE®mer %5M56 @@ euamyuLLD
eueys BLE,F; C<G,L; E,G < H;
LH<I;,L<M;H<N;H<dJ;I,J<P;,P<@

@Mt X <Y erafleo Y Gsriri@eusnE e,
Blapssl X wpussiur Ceuem@ib.
Or
(b) Consider the data of the project, find its critical path
Activity: A B CD E F G H 1

Predecessor: - — A B CD B E F FG
Duration (days): 4 7 2 9 6 5 2 10 4

Epsram)ib S gdlar SHCUDSEETE Q& mregor ()

SHUIAGSLILIL L LITEOSEN W &T6HTE.

Blapas: A B CD E F G H I
whosu Hlepssl: — — A B CD B E F FG
ST BT _GET: 4 7 2 9 6 5 2 10 4
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15.

16.

(a) Solve the following game and determine the value of

the game A[ 6 _3}.
-3 0

6 -3
A[ 5 0} cretrenld  eflewerwimen  &iGs HMILD

Siger SHlImUS STes.
Or

(b) Solve the following problem graphically
Player B

3 -3 4
Player A 1 1 -

cueTULLD epad SpsTamid efenearum g Siss.

aigr B

3 -3 4
g A 4 1 _
Part C (3 x 10 = 30)

Answer any three questions.

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

Year 1 2 3 4
Running cost 200 500 800 1,200
Year 5 6 7 8

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

When should the machine be replaced?

5 S-0083




17.

18.

@6 Hpeewrag @ Gupdisms wrHpeEHETS
uflflssriLbhdng. oiger curmdu ellene ep. 12,200 WwHMHID
QuETTL WS eh. 200 Y@GD. e @QuisEss (urmofliiy
wOHmID QuriiEhd) Gewe) epumuie sardwiiurfh ECp
QasmhissruL_(heTeng).

QU(BLLD 1 2 3 4
Qusss deewal 200 500 800 1,200
QU(HLLD 5 6 7 8

Quéss sway 1,800 2,500 3,200 4,000
eramed, eri@um(pg =ibgs @uibslrd wrHpluL. Celar(Hibd.

A manufacturing company purchases 9000 parts of a
machine for its annual requirements, ordering one month
usage at a time. Each part costs Rs. 20. The ordering cost
per order is Rs. 15 and the carrying charges are 15% of
the average inventory per year. You have been assigned
to suggest a more economical purchasing policy for the
company. What advice would you offer and how much
would it save the company per year?

em surfsgb sbOueall @@ wrssHed @  WLISD
Lwerumenl. LT CQelwussniqll, S (h 6(hHL
Caenousaniiv QuinbdlrsSen 9000 LIT&BIGET
aummistuGdearngl. ealCeurm Gummefler ellene ep. 20
SGD. @elbeurh BT uaTaeshatar s . 15
Cogib eahdg CFaaib CFwea|ser @ aupLgdharear symsfl
gr&dlan Qgwenals GuUme 15% @D, UTHIEGD (PEDESETET
Bleow Qummermsmy eulfdl 2 and@ Csrhissli(hdlermg ererer
wrdfl  Cursmer gampeumis  GCoeubd Hed  eeubeum(m
cu(mL (b CaHAILILIMIL 6TET STErTs.

On an average 96 patients per 24-hour day require the
service of an emergency clinic. Also on an average, a
patient requires 10 minutes of active attention. Assume
that the facility can handle only one emergency at a time
suppose that it costs the clinic Rs.100 per patient treated
to obtain an average servicing time of 10 minutes and
that each minute of decrease in this average time would
cost Rs. 10 per patient treated. How much would have to
be budgeted by the clinic to decrease in this average time
would cost. How much of the queue from 1 1/3 patients to
% a patient?
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DIeuFT  (HSFubmasE 24  wafll  Cpy  prisEnsd
sprefluns 96 Crrwneflser eremm enpuiler Geaneu GlEuiw
Coameultipdlemmg. Cuoaub grmeflurs @ Crrumeaianw
seuaflss 10 Bl ks Csamailiubhdleammg. om Crrssdd
R  DEUFTEMS MSWTET  eUFS 2 6TaTg T MeUSTHISE
QametCoumd. grmeflunes 10 HlOlLkisar Ceames Crrsdn@
ewm Crrumaileaw seallusharar wmSgewamar GCaway
gh. 100 woHpLy GCsmeu OCalleudled eeulleurm B
Gdpeys@ . 10 Oswey Cwrumeflepw Sflsms Caiw
9dafsgn  grmeflureg  euflemsler ojeteney 1 1/3
Crmumartlserl 60l (mHa) Y Crrumatlwms GS@DUILSDH S
GTEUGUGTE LO(hSFIeUDEMET 68155 CeUaT(hLd eTem HTams.

A small project consists of server activities for which the

relevant data are given below

Activity A B C D E F G

Preceding Activities - - —-— AB AB CDE C,DE

Activity duration (days) 4 7 6 5 7 6 5

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

(b) Calculate the total float for each of the activities
and highlight the critical path.

@ Solu JlLwbrerg e Hapsflaser Oarem(berers.
g6 Qs w sseucsar G Qarhiésriur (B ererer

Hlapasl A B C D E F G
whosw Hepss - - - AB AB CDE CDE
Blap&sl srebd (Briger) 4 7 6 5 7 6 5
(=) euerpUL b euenrs WHMb SLb wrub Cprsams
SIS .

(<) @euleurm Hspsdlsegh  Cbrss  Wsameuamuiub,
U1 S L LILITES®U|LD STGTS.
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20. Solve the following 3 x 3 game by linear programming.
Player B

1 -1 -1
-1 -1 3
-1 2 -1

Player A

Epasramib 3 X 3 aflevarwmienl ¢ Lig HULOILE epavld
S
ey B
1 -1 -1
-1 -1 3
-1 2 -1

aigm A
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S-0084 Sub. Code

23BMAA9

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

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.
Define independent event.
&shSromear Hlape] euayuim.
State Bayes theorem.
Cuullev CadmsSams &nmis.

If X 1s a random variable and ¢ and b are constants

then show that V(aX + b) = a*V(X).

X ereug oo wrd wHmd a,b ererug wrHedlsdr erafed
V(aX +b) = a*V(X) eran s [s.

Define conditional expectation.

BlubgenaT erdlTLmiLiL] euanFwim.



10.

11.

Define Poisson distribution.

LIMUETET LIFeUae) aUeywiml.

What is called as normal distribution?
@WIEOL| LITGUED GTETDTED GTEHTE ?

Explain about Null Hypothesis.
Lsw &mgICamer LhH ellerd@Hs.

Write the different types of sampling.

LOCeaum euenswmen wrdlMsamer er(pg).
Write any two applications of y* distribution.
77 ureuelar @ram® LWeTLT @l 6r(pSIs.

Define Fisher’s ‘¢’ distribution.

evafler ‘¢ LiTeuamed cuanTwIm).

Part B (5 x5=25)

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

(a) Show that for any two events A and B.

P(A n B)= P(B)- P(A N B).
ahgeurm @@  Hlapeyser A wbomd B
P(A n B) = P(B)- P(A N B) e sram.

Or

(b) State and prove the multiplication law
probability.

Blapsseier CQumpssd HHow  smd  Fomar

Blem LA &EEe]b.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

A box contains ‘@’ white and ‘6’ black balls. ‘¢’ balls
are drawn. Find the expected value of the number of
white balls drawn.

em Quiguid a aaramilsams Ceudrener LbgIsEHD b
aamanilsams smUIL LbSISEED o darar. AHlmbg C
aanenisans ubgsmer OeualCw  erhHssmed gl
QeueTener LIBGIESHET T(SEHILL ety eTdTumTienL
ST M.

Or

State and prove the additive property of cumulants.

@alliysailer  Cordepsls U@L daphl  SFener
Hlem L9 &g 6] Lb.

Derive Renovsky formula for binomial distribution.

r@pmiti ugeuader CrGearmeusvdl @&sSlrsans aumadl.

Or

Derive the moments of the Poisson distribution.

LMUETeT LFeuadlem &(hemmmbisaner a(hel.

Explain about the test of significance for large
samples.

Quilw  wrdfsepsasrar aHwusgel GCsrgamer LHDH
cllemd @ s.
Or
Explain the following terms
(i) Statistic and parameter
(1) Critical region
(111) Standard error

(iv) Type I and Type II errors.
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15.

16.

emeumd Cemhammisamer allemd@s.
@) yeraflullwe wHmb Sere|m
(1)  sHwuwrer uGd
(1) Hleveowrer Genp
(iv) euens I wpmibd euens 11 Geanpsar.
(a) Write the applications of t-distribution.
t-ugeueller LIWETUT(HSEET 6T(LHSIs.
Or

(b) Derive M.G.F of y* distribution.

2> ureueder M.G.F epw aucmed.

Part C (3 x10=30)
Answer any three questions.
The contents of urns I, IT and III are as follows:
1 white, 2 red and 3 black balls,
2 white, 3 red and 1 black ball and
3 white, 1 red and 2 black balls.

One urn is chosen at random and two balls drawn. They
happen to be white and red. What is the probability that
they come from urns I, IT or ITI?
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17.

18.

19.

20.

L II, wpmid III sevsmseien o erer Lipgiseiien eramentsamas
G 6treu (mLOTM)

1 Geudtener 2 HeuliLy wHMID 3 SHLIL LHSISET
2 Qeuetener 3 Heuli] wHmd 1 &HLIL LB WDHMILD
3 Qeuetenem 1 Heuli] OHMID 2 SHLUIL| UbSISET

@@ so&bd ropm wpapuile CsiblsOssiiul () <iHe(mhba
@rearr(® LbgseT eT(HEHILGSaTnaT. el CeleTanar HmID
fautiy fimsdHedr @ mpsdlenmear. sjeneu sevsbd I, IT wevavg 111
@mhg HeLssliLl L gharear Hapssmel samsd(Hs.

State and prove the addition theorem of expectation.

santlg erdlrumiider sal L Cspmsams gaml Hlepdssea .

Derive the moments of normal distribution.

@uiebL] LiTeuelen S(HarThIGEET Gu(hHed.

In a year there are 956 births in a town A, of which 52.5%
were males, while in towns A and B combined, this
proportion in a total of 1406 births was 0.496. Is there
any significant difference in the proportion of male births
in the two towns?

R UBLSSHD A Basrssd 956 GUHMSsET Ansdlarnar,
9 52.5% alWsaTH Y Gphassar. A womb B
cTatn  @reT(h BEIBISMET QDTG  THSSHE CsmearTLmed
Qorssd 1406 Gwheas Wpliygsefles @Qbs aldsbd 0.496
G0,  Greanh permsaigd e Gobes Kooy
dflgsdled GMUGLS555 Caumiim®h 2 erarsm eream Ham(h L.

Below are given the gain in weights (in lbs) of goat fed on
two diets A and B

Gain in weight
Diet A: 25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25
Diet B: 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21,
Diet B: 35, 29, 22

Test, if the two diets differ significantly as regards their
effect on increase in weight.
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A womid B eeamm @rean® sleldls o ewmencu o awramib
g hsafler eran sl ECp Qarhissiiul (b o drarg.

el sl
o awia A : 25, 32, 30, 34, 24, 14, 32, 24, 30, 31, 35, 25
o awiey B: 44, 34, 22, 10, 47, 31, 40, 30, 32, 35, 18, 21,
o awtay B : 35, 29, 22
g Hafliuded eupder et CuUImSSaImT

Qe sflelldly o amresEpd sagnrs CeumubhSlearmer
craueng LIMGCandlsse]ib.
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S-0085 Sub. Code

23BMA2S1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
Second Semester
Mathematics
COMPUTING SKILLS / OFFICE AUTOMATION
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1. Write any two limitation of computer.

santlaflufler aurbyser gCsab @rear@h WL (HIb 6T(pgis.
2. Who is treated analytical engine?

u@LUTley @Qubsrsms semb i Wigsseum wm?
3.  Find the number of views in MS-Word.

MS-Geurri_éd 2 arer view safler crarantlsans erésanan ?

4. Write the extension for a word file.

MS-Cauiri Gamiber cllfleflenar er(pg.

5.  Write the short cut key for creating chart in Excel.
T&Gevealled GUETLIL LD 2 (HheUM&s eThs (GMISEGF Fredlanu
LWETU(HSSEMD eTETMI 6T(LHG)-

6.  Write the shortcut key for Edit Excel data.
er&Geveraled saeued Gt CsmEliusH@ sFMmsGaul Fred
eTg| GTETM 6T(LPGIS.



10.

11.

12.

What is a record in MS Access?

MS-igmigeiled ep(p LiSlay eTammmed ereime ?

What is form in MS Access?

MS-igmigeled Lilgauld GTaTnmed cTemer ?

How many views are available in a slide?

@@ Sogielild ardsaman G lEeT o drerer?

Write the shortcut key for insert a new Slide.

@M Udwu SHogiamer Cgms BTD LWETUOHSSHID GSN&EGe
Smey Camed er(pgis.

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

(a) Differentiate between file and directory.

Camiy wpmib e fleow Caupubhssis.

Or

(b) Explain briefly about History of computers.
salalufler  eugerenm  eflfleurseyd  Gsefleurse b
T(PGIS.

(a) Discuss the different options used in page setup of
MS Word with example.
MS Ceufiged LSES®S DDLES LIL6TLHSSLILIL L
uoCGeaum efl(pLILG Corejsamer alleuifl.
Or

(b) Describe the method for copying and deleting
selected text in MS Word.

MS Gaufiged Qsfle) Qeig Ceudew B WLHOHID
B&@D papew aflelflss.
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13.

14.

15.

16.

17.

(a)

(b)

(a)

(b)

(@)

(b)

Explain the method for creating chart.

MS ergGeveradled cuangLIL b euanFwd (pevpenwt edleurl.

Or
Explain the formatting numbers in Excel.

MS er5@eneraled eramaaner eulgeualiLg LbHm elleul.

Write the steps involved in creating report.

Report g 2 (meung@d Lilg Hlaneseanar 6r(pg)s.

Or
How do you create database in Access?

Access & database g ereucuerey 2 (HeuTE@GHeu T ?

Explain how to animate text and objects.

MS-ueuffumier 2 @r&@h wHmbd  CumhEhsEED
ereueumm 2 uleml (Hleumil erenieng adfleurl.

Or
Explain slide sorter view in power point.

MS-veurumlertt. eveneiged euflevswunsss srdew
ETGURUTM 2 (HeUMG@GeUm eremiens eleuil.

Part C (3 x 10 = 30)

Answer any three questions.

Explain the various classifications of computer.

sanfliGumdluder LOCam euamsLILIT Igamer all6ms@s.

What are the spell and grammer checking facilities
available in word? Explain with example.

Caurl. Yeuamsdled o erer Cgmed wHMD @odssamr Carganer
S &ET Wnenel ? eT(h&gIs&T_(HLem edle.
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18.

19.

20.

Explain the different types of function in Excel with
example.

o1&l enaedled o @erT LIGOGU 6D LI T FmirepuL W)
ThSsIssT(HLer afleul.

Write a note on various Microsoft Access Objects.
Microsoft Accessed LevGeumy Objectasdr upd DLy cuenys.
Write an essay on adding animation to Slides.

@QuniiE@ uLsms ereueurm GCoeib Cuaih Cariiumil ererm
@@ SL(heprenw er(Lpgis.
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S-0086 Sub. Code

23BMA2S2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025.
Second Semester

Mathematics

MATHEMATICS FOR COMPETITIVE EXAMINATION

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Find the H.C.F. of 108, 288 and 360.
108, 288 wpmmid 360-é» H.C.F evw srewrs.

Find the L.C.M. of 72, 108 and 2100.
72, 108 wpmitb 2100-¢» L.C.Mevw sresms.

Evaluate 35+0.07.
35+0.07 ew sarhH Gy

Simplify 5005 — 5000 + 10.
Fm&&s : 5005 — 5000 + 10.

Evaluate (0.00032)°” .
(0.00032)"° -epws saiw @ 91g.

What percent of 7.2 kg is 18 gms?
7.2 kg-& erssamean geigd 18 gms?



10.

11.

12.

Ifa:b=5:9and b:c=4:7,find a:b:c.

a:b=5:9 womdb b:c=4:7 cafleb a:b:c-mwus sTawTs.

In a throw of a coins find the probability of getting a

head.
e’

BraTwsSlen  THlHedled, FameenwiL

Blapassmeus SemHluia|b.

Find the average of first 20 multiples of 7.

QumpieugHaETET

Tem (pged 20 wLBGsefear grmefleanw searL_Huie|b.

Find the average of first 40 natural numbers.

W5 40 Quied eramsaflen srmefenw e Hlweb.

Part B

(5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Evaluate \/248+\/51+\/169 .
\/248+\/51+\/169 -aw ser(Hlg.

Or
Evaluate v175.2976 .
N175.2976 -aww sesr(p)dlg..

. . 4+4%x18-6-8
Simplify : .
123x6-146x%x5

4+4x18-6-8
123x6-146x5

H(H&EGHS -

Or
Evaluate : 136.09+43.9.
136.09 +43.9 -6 e sreTs.

2
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Which is larger V2 or Y32

NE) SO /3 - ereneu Quflwanaey 2

Or
Evaluate 28% of 450 + 45% of 280.

28%-6v 450 + 45%-¢d 280-6r iDL SHMeHTS.

If x:y=3:4,find (4x+5y):(5x —2y).

x:y=3:4 aafléd (4x+5y):(bx —2y) s&r® 9.

Or

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

are of the same colour.

@m euuld 6 Geudrener LHMID 4 SEHUY UbSISET
o dratar.  @rewr®  upgisdr  EgHm pevpudled
cuenwLILI(h&lerment. Y= %N @Gy BimsSled
@muusnarer Hlahssamel serLMls.

Rajeev’s age after 15 years will be 5 times his ages

5 years back. What is the present age of Rajeev?

15 ganrhsers@t g grdedler  euwg 5

Q@THEH@E@H&GE (PETL  eUTF GUWLmS S DL MhIE
2iFafs@n. grefeier sHCUTSL euwFd eremer ?

Or
Find the average of first 20 multiples of 7.

7-ar (psd 20 wLkiEsaler syrafleow seamLlwueb.
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.
Simplify ‘/—225 _N,E + ‘/E

729 144 81
S = B N
OO 729 V144 V81

Simplify : 337.62 + 8.591 + 34.4.
FMHSG&HS : 337.62 + 8.591 + 34.4.

A man sells an article at a profit of 25%. If he had bought
it at 20% less and sold if for Rs. 10.50 less, he would have
gained 30%. Find the cost price of the article.

@M BUT @@ Qummener 25% erugdled eAbHHpmiT. eurm
<mg 20% Gonhs leaeuld eurmdl, . 10.50 @Gammaeirs
dpMlmpsTedr 30% orub daoLsHmsGn. afld, bBS
Qumpetler curmidlu aflenerenwid SmeTs.

Ifé=§:£ ,find A:B:C.
3 5

=—=— crafleb A:B:C-®dw sreams.

A_B_C
3 4 5

What was the day of the week on 4t June, 20027
sg9etr 4, 2002 e euMTSSle BTET eTee ?
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S-0087 Sub. Code
23BMA3C1

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

Answer all questions.
1. If a and b are parallel then find axb?
a woHmbd b @earwns @QmbSTE aXber LI SreaTs.
2. If F=xi+yi+zk thenfind V.7 ?
F=uxi+yi +2zk aefléd V-T ar 0y snans.
3.  If ¢(x,y,2)=xy* + y2° then find grad ¢ ?
#(x,v,2)=xy* + yz° arafled grad ¢ 6 snes.

4. Define curl.

curl euenywimi.




10.

11.

Find the value of If -dr where c¢ is the straight line

joining (0, 0) and (1, 1) and ]?: x4 —xyf.

f=x2{—xyf wHMID ¢ ererugl (0, O) wHMID (1, 1)x
G amans@n CrTGsr® ereflad If'd?@"ﬂ S sl

Write Laplacian operator.
emrieellwuer <Gl Lany er(pg).

Define Surface integral.

Cuopuriiy emhidleeniiL] cueprwm.

Define volume integral.

sansjere] grersuilene cuenrwImI.

Write the Cartesion form of the Gauss divergence
theorem.

asrev ellfley Cahmslen sriedliem culqeSmS 6T(LHS)s.

Define Stoke’s theorem.

avCLT&ev Cahmseans cuepFwim.
Part B (5 x5 =25)

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

(a) Prove that i(u><r):u£+@><r
dt dt dt
E(uxr)=u%+%xr eTa 15micys.

Or
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12.

13.

(b)

(a)

(b)

(a)

(b)

Prove that

d dh | dg .| .df

a hl= ah @ i g op
U g h=|f & it @ Mty & n
dililr % |l ¢ om
dr | a T

d

el hl=

lf g hl Ioe

eTa 15micys.

If Vp=(y+sinz)i+xj+xcoszk find ¢.

Vo=(y+sinz)i+xj+xcoszk ealled ¢ sar@ .
Or

Prove that grad(r")= nr'?.

grad(r”)= nr'”? eram Hmeys.

Find the work done by the force
F:Sxyf—5zf+10xﬁ along the curve c, x=t>+1,
y=2t%z=t> from t=1to t=2.

t=1fmbs t=2 euery x=t>+1, y=2t>z=t> eremp
¢ cuamareuenyuilen L5g F =3xyi —5zj +10xk GTETM

cllens Cauis Geumerenwd smers.

Or
Evaluate J.f .dr where f=(x?+y?)i+(x*-y?)j and
C
¢ is the curve y=x? joining (0, 0) and (1, 1)
f= (x2 +y2)i+ (x?‘ —yz)j orarn  GleusSL(h&@& Y = x?
eTaiIm  GUEeTeUeN&H@G (O, O) whmid (1, 1) ererm

Yerefsamer @evaums@h ¢ 6 g If~drgg wHAHS.
c
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14.

15.

(a)

(b)

(@)

(b)

Evaluate “7 .fids where f=(x+y*)i —2x +2yzk

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

the first octant.

f:(x+y2)z?—2xf+2yzlg LOMID S ETeTUg (PSS
sToU@GH e 2x+y+2z2=6 GTEITM SersSl e
Qeuefliuyiiy erefléd J.jf-ﬁdseirr WHILIL| STETs.

Or

Prove that for a closed surface S, J. .[ r-nds=3v.

S ererugl e e Copuriiy erefled J.Ir-nds=3v
erau fblemidl.

Verify Stoke’s theorem for f = <x2 - y2)z7+ 2xy] in
the rectangular region x=0,y=0,x=a,y=>b.
x=0,y=0,x=a,y=> ) QecueusiLiGdlude,
/72 <x2 - y2)1?+ ny} ety QeusL(Bd@E —evELmEaL
Coppsang sfLmTés.

Or

Verify  Green’s theorem for the function
/7 = <x2 + yz)f = 2xy} and c is the rectangle in the xy
plane bounded by x =0,x=a,y=0,y=5b.

}?z <x2 + y2)2 = nyj ety gy CeusLmm&sE, C
TG Lerefaer x=0,x=a,y=0,y=> TG
CriGarpsermed @GRUULL @ OdFdeissslamars
Qarar® Hiterev Cappdans lumiss.
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16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.
If r=a coswt+bsinwt where a,b are constant vectors

and w 1s a constant, prove that r><%=w(a><b) and

r=a coswt+bsinwt, @& a wHmbd b ererue WwTHE

QeusLiigzer Cu@Ib w  erarug e  WLTHE  erefled
2

rx%:w(axb) LHHILD %+w2r20 ora Blmieys.

Show that div(lj _2, diu(l) _2,
r r r

div(zj = g . div(zj =g ereur Bleml9&a.

r) r r
(4.2) B B B

Evaluate jf-dr where f=(x+y) +(y—x)j along (i) the
1)

parabola y®=x (ii) the straight line joining (1,1) and

4, 2).

f=(x+y) +(y—x)j oo Qeusl (mé@ (1) y*=x eremm
ugeueperwitd (1) (1,1) wHmIDd (4, 2) @Qeupen @ enTsE0n
(4,2)

CrirCamhser, @eupder g J.f'dr & LGB S.

1)

5 S-0087




19.

20.

Evaluate J..[f~nds where f=(x® - yz)i - 2x%yj + 2k and s
1s surface of the cube bounded by x=0,y=0,z=0,
x=a,y=a and z=aqa.

x=0,y=0,2=0, x=a,y=a wHpmbd z2=a QeudHOT®
GUUUL L sar sgrsdnE  f=(x® —yz)i-2x%yj+2k g
MeUSF JIﬁndsgg wSIGHs.

Use Green’s theorem to evaluate j (x2 ydx + ysdy) where

¢ is the closed path formed by y=x and y=x" from
(0,0) to (1,1)

y=x HmILDd y=x" eretn  euemeTULIGAH@GD  eplg
urenguled (0,0) s (L,1) euewy ¢ ereip @ewLLil L
L@GSenw I(xzydx+y3dy) fferey Cappsansls LweTLHSS
LESNUIGES
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S—-0088

Sub. Code
23BMA3C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025

Third Semester

Mathematics

DIFFERENTIAL EQUATIONS AND APPLICATIONS

Time : 3 Hours

(CBCS - 2023 onwards)

Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Solve : x =y*+logp.

Sirde

x=y*+logp.

2. Solve:(D2—5D+4)y:0.

Sigs : (D*—5D+4)y=0.

3. How will you find

9

0-a

——— -@W GTEUGITM| SHTETLITUI?

-«
4. Find

the
(X2D? +8xD +12) y =x*.

complementary function of

(X2D2 + 8xD + 12)y =x"-an BITLYE Smiy SmeTs.

5. Solve :

Sirde

xdxzﬁzg

¥’z

xdx

y*z

Xz

:Q:

Xz

2

Y

dz

y2



10.

11.

12.

Write the criterion of Integrability.
QzTensuilL_adlem euyaTpamEnl 6T(LHSIs.

Eliminate the arbitrary function from z = f (x2 + yz) .
z= f(x2 + yz)—aﬂ@‘rj@] A Quur_py sriemu Hs@s.
Define : singular Integral.

auemyum : safls Qzrensui@.

Solve: z=px+qy+ pq.

Si&s 1 z2=px+qy+ pq

Solve : p = y*q*.

Siés : p= y2q2 .

Part B (5x5=25)
Answer all questions, choosing either (a) or (b).
(a) Solve : (2x2y +4x° —12xy* + 3y —xe” +e** ) dy +
(12x2y +2xy® +4x® —4y° + 2ye™ — ey)dx =0
s :

(2x2y +4x® —12xy% + 3y® — xe” + egx)dy +
(12x2y+ 2xy” + 4x° — 4y + 2ye** —ey)dx =0

Or
(b) Solve:yd—p+p2=1.
dx
.. dp 2
ty—+p =1.
LTS ydx p
(a) Solve : dx = dy = de 5 -
y—Xxz yz+x x°+y
Siss : dx _ dy _ 2d22~
y—Xxz yz+x x°+y
Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

()

(b)

Solve : de _dy __2dx
S Xz yz ix+y2i‘
fra e _dy 2
Cxz yz (x+y?)
Solve : y2—4xy1+(4x2—3)y:ex2.

x2

g 1y, —4xy, + (4362 —S)y =e
Or

Solve (1 + xz) Yo +xy; +2y=0 by changing the
independent variable.

gmiupHm  wrdleow wrHo (1 + xz)y2 +xy, +2y=0-g
Eirés.

Solve : px(y2 + z)— qy(x + z)z z(x2 - yz).

Sida px(y2+z)—qy(x
Or
Eliminate the arbitrary function f and ¢ from

z=f(x+zy)+o(x—ay).

z=fx+zy)+o(x—ay)-&» Qmhs [ wHod @ 66
FMTLSET B&H&HsS.

Solve : ,2‘2(p2 +q2)=x2 +y2.
s : 22(p2+q2):x2+y2.
Or

Solve by thing charpit’s method
P +q®—2px —2qy+2xy=0.

&mm9L_ev (DL Lweru (S LTS

P +q®—2px —2qy+2xy=0.
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16.

17.

18.

19.

20.

Part C (3x10=30)
Answer any three questions.
Solve : (yz + 2x2y)dx + (2x3 - xy) dy=0.

Sirde (yz + 2x2y)dx +(2x% - xy) dy=0.

2
Solve:d—§+2&—x+sint:0
dt dt
2
d—g—2@—y+cost20
dt dt
2
Sirde d—§+2ﬂ—x+sint:0
dt d
d*y _d
—5—2——y+cost=0
a’ “dt °

Using the method of variation of parameters.
Solve : (D? +1)y=tan’x.

DTG, LMNIFED (Ppevpawits LweTLhsS Srés :
(D?+1)y =tan®x.

Solve: (y+z)p+(z+x)g=x+y.

s (y+z)p+(z+x)g=x+y.

Solve by charpits method: p* +q* —2px —2qy+1=0.

emmdlev pepuld Siés : P +q*-2px—2qy+1=0.
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S-0089 Sub. Code
23BMA3S1

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

Part A (10 x 2 =20)

Answer all questions.

1.  What is the World Wide Web (WWW)?

2 wsarmellw @evewrwid (WWW) eremmmed eretren 2

2. Mention any two free web editors other than Notepad++.

Notepad++ sally wHp Grewr(h) Qeveus GUEe 6rigl L THEMET
GINSIGES

3. What is the basic structure of an HTML document?
HTML <yeuansdlen 2iiqLliienl eLDLIL| GTTe ?
4, What is the purpose of HTML tables?

HTML <" Leauanentudlen GCrmésd eretmen ?

5. Name the three types of CSS.
CSS-érr eperm cuanEHMET 6T(LpS)IS.

6.  Define the role of CSS in Web Design.

CSS auane auigeuanoliied eudl&@Hd Limki@, eTebren ?



10.

11.

12.

Explain CSS positioning properties.

CSS flevawenowimds LT semer clleTésa .

What is the purpose of a CSS image gallery?

CSS uLs@sn@lienu 2 (haurd@Geuger CrmEsHD ereme?

List any two operators in JavaScript.

JavaScript-& vweruBsgib gCsand @rean( ClFwedsamernds
F)&.

Mention any two basic form validations in JavaScript.

JavaScript-e&0 @rerh Sigliue  ugel Fflumiiiyseer
GG ES

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

Explain the concept of responsive web design and
why it is important for modern web development.

udeeflsEssamiqu @eaenu eulgeueoliL] LHDLD, g
BeIa eUeney GUETTES&@, e (PdHEWLD erarLigl LUHHILD
cllemd @ s.

Or

How client - side and server - side scripting
language contribute to the functionality of a
website?

@aenrw  ecuertFfude dememweaRt. — L&SD  WLHOID
FeUT — L&sLD Ligeu Cnmsetler Likig ererer ?

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

eraflt HTML uwdsb o (heunss Cseeuwner @&olE
Qerhaer LuHM 6T(Hs)s.

Or
9 S-0089




13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Discuss the different types of lists in HTML,
including ordered list and unordered list.

HTML-& o ¢ter ueCeaum uliquicsemer elleufléEsab,

@dleb R(PBISELOSSLILIL L LHMILD R(PBISH
Ul igwdsemer efleuflsse]b.

Explain the importance of CSS compared to inline
HTML styling.
HTML-ér o crers evenali 2 e euul B CSS-ér
WwsIwsgleusms allernsEs.

Or

Explain the CSS border properties and explain how
to set border width, style with examples.

CSS erévee uaTysdar UHMyLd erédeeuller gL,
QUIGEULD DHMDEGEHED THSSHSSTL(HL6T 6l6Td@Hs.
Discuss the different positioning properties in CSS.

CSS flavavenowings uarysaer adlfleuns aflerdseLb.

Or

What techniques can be used to design a simple
navigation menu with CSS?

CSS-g vweru@®sd  ereflu  cuariy  ULliguiene
QUG UEDEGLD (LPEDSEET 6laTE G5,
Explain the concept of variables in JavaScript and
How it declared?
JavaScript-& o erer wmHlseT LHOWD, NG eTLILIG
siflelssiLGE g ererug LHOLYLD 66T EHs.

Or
Explain the significance of events in JavaScript.

JavaScript-é Blapeysaerfien P& LSFHSMS
aNeTé&a,LD.

3 S-0089




16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

Define : WWW. Explain its components such as websites
and web pages.

auegum : WWW. wigen (psdlu samisermar euamed SaThiser
LHNID UEOLILIGSBISMET eN6Tése6LD.

Describe the various formatting tags in HTML and its
purpose.

HTML-& oerer GeucuCoum euenswimar  euigeuenolil]
@MEdgrhameru]b Seubdler Crréssamsub elleufléEseb.
Describe various CSS properties that can be used in
styling web pages.

CSS-6v Qaewrw LSSHSMET GlGEUMES — LILGTLIHILD
v ger ubdl ellfeurs edlerd@s.

What are the key CSS properties and layout techniques
used in design an effective image gallery?

srwrer LULGsmElienu algeaiamnss Caameuwirar (péHlu CSS
LIGRTL|&GET LOMHMILD B LIGLIGEET SaMis.

Describe the types of pop-up boxes available in JavaScript

and their uses.

JavaScript urien  Quigsefler eumassameTu|d g6
LweTUmanL b 6lerd@Hs.
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S-0090 Sub. Code

23BMA3S2

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

Part A (10 x 2 =20)

Answer all questions.

1.  How do you open the SPSS editors and load a data file?
SPSS erglLeny Sopg, @@ sreys Carieu GQumeug

eriiuig ?

2. How are missing values handled in SPSS?
SPSS-é wmpiul L SIhkiSeneT eTeUeu T ea&WITETeTLD ?

3. How do you create a scatter plot in SPSS?
SPSS-6 e vasml LT LiemTl 2 (heumd@eug) 6rlilllg ?

4.  When should you use a pie chart in data visualization?
e auenyUL b eriCung LweTuOSSLILIGS DG 2

5.  What are measures of dispersion?

LiFeuader <oj6emel(H&ET eTanal ?

6. What is a one-sample t-test used for?

e wrdfl t-Cangaman erghHars LiwiaTLHSH D ?



10.

11.

12.

What is Spearman’s Correlation?
v AwTGoer QFTLTL| GTETMTEd CTEITET ?
How does two-way ANOVA differ from one-way ANOVA?

ewm eyl ANOVA oppmibd @meull ANOVA @enulemer
NsHuimgd ereimen ?

How does multiple regression differ from linear
regression?

vewmhlell MeCreger wHomb Crflwd MAs6rayer @en G
o arer eSS wTFD ereren ?

How do you interpret p-value in y? - test?
2’ -Gensamarder P-wdiiy ereseumm eflatssliu@dEns) 2
Part B (5 x5=25)

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

(a) Describe the process of opening the SPSS editor and
loading a data file for analysis.

SPSS erql’Lengs Hpba, @m sreys Camiemu gnbl
uGLuTUe| Qalub Qeudpanaw ctleuflsseab.

Or

(b) How can data be edited and manipulated in SPSS?
Give examples.

SPSS-&  grejseer  ereueumm  SpsS  wTHHEOTD ?
T(HEGEET_(h S(Hs.

(a) Describe the process of creating bar chart in SPSS.

SPSS-é umt eueyuLLd 2 (Hheurd@h CFwepemen
NeT&saLD.

Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

Describe the uses of scatter plots in SPSS.

SPSS-é evamLim Lierml eremlgen LWeTaear @&lss)
cflemd@s.

Describe how measures of central tendency is
calculated in SPSS.

ewwll  uredear Sereipsmear SPSS-é  ereueummy
sasdl(heug eramans efleuflEsa]b.

Or

What is skewness and kurtosis? How they are
interpred in SPSS?

Qemefley wHhmb @GTGLTSev eremmred erear? SPSS-é
@ el ereueumn elleT&ss LB ST e ?

Explain how two-way ANOVA processed and used.

@maudl ANOVA eréueurmy OQeweou@®dpg wHmibd
Siger LweTUTH&eT GNSE elerd@s.

Or

Explain the concept of rank correlation and how it is
calculated in SPSS?

sreuflens QgmLi erepred eremen? SPSS eped @ans
ereueUTm SHenrssl (Heug) ?

How 1is regression analysis useful in making
predictions? Give example.

uguurieie  fsCreger  @wpedwm  LWEETTSTS
@ BLILSHSTET ULl (pEmEHEeET T (HSGIESTL(H 60T
& (HS.

Or
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16.

17.

18.

19.

20.

(b) Describe the steps involved in conducting a 7* - test
in SPSS.

SPSS-& y* Cangenar BLEFID BL GG EHnSS56T 6
v blenesamer efileufdse]b.

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

What are some challenges faced while working with SPSS
and how can they be resolved?
SPSS 2 uGurssdled hHEslLBHD  FeumdEET — ereimen ?
SjeudHenm erliLllg Siraug) ?
Compare and contrast different chart types in SPSS.
SPSS-& eodter  Coumpui L  efletdslLULD — cuaESHET
clleuflsg edlerdgelb.
How do descriptive statistics complement t-tests in data
analysis using SPSS?
SPSS-év t-Congenens@per elleurenr Letatluduied eriitig
@aenibg CewuoubSng ?
How do you visualize the relationship between two
variables using scatter plots in SPSS?
SPSS-é evamiLim Lermi epod @par®  rhledlsEnsE

@eLuwlerar Gsm_enu ereueumm &TLSlLBSgeig ?

Explain how multiple regression differs from linear
regression with an example.

v wrhledl MsCrager Crilwed M&Crayeafled(mbg ereueimm)
LIMUEEDG eraLmS T(HSHISST (L6 6llaTEs6, L.
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S-0091 Sub. Code

23BMA4C1

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

INDUSTRY MATHEMATICS : LINEAR PROGRAMMING
PROBLEM

(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.
1. Write any two applications of O.R.

O.R. & gGsaydb @@ LweTUTHSMET 6T(LPFIs.

2. Define : Linear programming problem.
auenpwml. Crllwed S L& sanrds.
3. What is a slack variable?

UDHDTSGeD WTH GTETHTE 6TETE ?

4. State any two uses of artificial variable.

Cewmens wrdluller @@m LWETEMETS Fnmis.

5. Define initial basic feasible solution to a T.P.

@ T.P e <y SjgliveL Qeligss Sreneu euapyuim.



10.

11.

Write the dual
Min z = 4x, + 6x, + 8x,4
S.T. x; +3xy 2 3,x; +2x5 25,%,,%9,%5. -

BBLE®S TGS

Min z = 4x, + 6x, + 8x,

S.T. x; +3x, 2 3,x; +2x3 2 5,x7,%5,%5. -
State a transportation problem.

@ CUTE@GTESIS SETEMSS Fnnls.

What is the method which is used to find the optimal

solution to an A.P.?

RFIGEL_ (NG samsder 2§05 Sia| STET 2.HaD (P
wimg) ?

What is a sequencing problem?

cuflend WTHDI SETEHE, GTETDTE ETETE ?

Define : Total elapsed time, idle time.

auegwml. Qwrss euanyw Crrb Ceuamauihm <prLbd.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Explain the features of O.R.

O.R. & SpuQweéysener aSleul.

Or
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12.

(b)

(a)

(b)

Solve Graphically :

Max z = 40x; + 10x,

Subject to 12x; + 6x, < 3000
4x, +10x, < 2000
2x, + 3x, < 9000
X, %q =0

cuenyUL (papuiled Sirss.

Bu@uisrégs. z = 40x, + 10x,

S (Huumr(hser

12x, + 6x, < 3000

4x, +10x, < 2000

2x; + 3x, < 9000
xy,%9 20

Explain two-phase method.

G @m-Hleve papmenwt efleur.
Or

Using dual simplex method solve

Min z = x; + x,
Subject to 2x; +x, = 2

—% — %5 21

X1,%q 20

@ m@en Sbribeseay (peapew LwearLhdd Siey Cauis.

B&Hm) z =2 + %,y

sluuripser  2x; +x, = 2

—X — Xy 21

xy,%9 20

S-0091




13.

14.

(a) Solve using North West corner rule

Supply
2 11 10 3 7 4
1 4 7 2 1 8
3 9 4 8 12 9
Demand 3 3 4 5 6
oL CuopH@ epe fdiiug Sids.
@ULPTBIGE
2 11 10 3 7 4
1 4 7 2 1 8
3 9 4 8 12 9
Ggawou 3 3 4 5 6
Or

(b) Explain the mathematical formulation of a T.P.

em T.P. e sanfls eugeuamblien elears@s.

18 24 28 32
(a) Solve the assignment model : | 8 13 17 19].

10 15 19

22

18 24 28 32
@868 H wrdfleow Siées | 8 13 17 19|.
10 15 19 22

Or

(b) Give the procedure for obtaining an optimal solution

to an assignment problem.

R REIGE_( sansSler 2 G508 e 6L
peopaws Csmd.

MIGUS DS T
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15.

16.

(a) Explain solving a sequencing problem.

auflens ey sarseans Sriiugl @Ghsg larsEs.
Or

(b) Explain the graphical method of operations of two

jobs on K machines.

K Qupdraseiar Bz  @Qm  Ceuemesafer
Qewurh&Ehs@ euarUL (panenl afleur.

Part C (3 x 10 = 30)

Answer any three questions.

Solve by simplex method

Max z = 2x; + x,
Subject to x; + 2x, <10

X, +x5, <6
X, —Xy <2
X, —2x, <1
X1,% 20
Sbuarsen (pepulled Sids.
BuQuilgrégs z = 2x; + x,
sLHuurhser
x, + 2x, <10
X, +x5 <6
X, — Xy <2
X, —2x, <1

X,,%5 20
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17. Solve by dual simplex method.
Min z = 20x, + 16x,
Subject to x; + 2x, > 12
2x, +x, 217
x, = 2.5
X5 =6
X,%y 20
@merw Sbribogen papew LiwarLBhdd Siey Cauis.
B&fNgné@ z = 20x; + 16w,
sL(puur@pser x; + 2x, =12
2%, +xy 217
x, 2 2.5
Xy 26

X,%y 20

18. Find the optimal solution by the transportation problem

in below :
Supply
112(3|4 6
4131210 8
0(2(2|1 10
Demand |4 |6 |8 |6

& o drar CUTEGUTSE sasdler 2 &hs Sia| srams.

@ULDTBIGE

11234 6

403210 8

0[2]2]1 10
Ggeau 46|86
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60 50 40 30
40 30 20 15
40 20 35 10|
30 30 25 20

Solve the assignment problem :

60 50 40 30
40 30 20 15
40 20 35 10|
30 30 25 20

R8IGE_(h saEMS Sids

Solve the following sequencing problem for an optimal
solution.

Job 1 2 3 4 5
M1|5 7 6 9 5
Machines M2 |2 1 4 5 3
M3|3 7 5 6 7
Epeumbd auflens wTHMEG samsdler 2 55085 Siey STERTUSHEG
S
Gauwad 1 2 3 4 5
M1 5 7 6 9 5
Qupdriiser M2 2 1 4 5 3
M3 3 7 5 6 7
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S-0092 Sub. Code

23BMA4C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
Fourth Semester
Mathematics
ELEMENTS OF MATHEMATICAL ANALYSIS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define convergent sequence.

@BIGLD (ST euerum).

2n—"17
3n+2

2. Show that [ } 1s a monatomic increasing sequence.

[2n—7

3n+2} -@g e CunseE gmib GsrLi arear Hlame|s.

3. Define Cauchy sequence.

smedl cuflengens euenyum.

4.  What is a monotonic sequence?

@@ CuTs@ cuflens eTammmed eremme ?

5.  Define the sequence of partial sums.
UGS sa(hse0 QT cuanrumi.



10.

11.

1

vnd -1 ’

Discuss the convergence Z

1
z\/S—l R(HBIGSMO edleuTd.
n —_—

Show that the series 1-1/2+1/3—-1/4+--- converges.

1-1/2+1/3-1/4+... @@mrEbh oar &TL_(Hs.

Define a absolutely convergent series.

safl @mhiEGse euflevganw euanyuim.

Define the rearrangement of the terms of the series.
cuflenguller 2 miLiL&eT IHH AHDESHED cUETLIDI.
Define Cauchy product of series.
uflengufler sradl GLI(HESHME cuapTWm).
Part B (5bx5=25)

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

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

THS @ @MHEEGL CsTL@b eurby GCsmi  eren
Hyes.

Or

(b) Prove lim

n—oo n2 _ 1

=1.

=1.

Bimiays lim——
n—oo n2 _ 1
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

1 1 1
Ifa,=——+ +---+—, show that the sequence

n+l n+2 2n
(a,) tends to a limit.

2 @Tergl era Hlmieys.
Or

Discuss the behaviour of the geometric sequence
().

(r”) aratry  QumE@GS Qs euflevsulen emmIED
senenoanl afleurd).

State and prove comparison test.
UL Cargamarerw er(pd Hlme,s.
Or

2" n!

n"

Test the convergence of the series Z

Tn!
22 ? eratm Qamfer em@Gsme Cardés.
n

Prove that any absolutely convergent series is
convergent.

Sips R SES ROEEGL CSTLBL @O @HhIGSD
QarLit erer Hlmie|s.

Or

-1)" . .-
Show that Z(—) is a conditionally convergent
n

series.

Z 1) Q@@ Hlubgsamen e@mBI@ED CsmLiT erear Hlnie|s.

n
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15.

16.

17.

18.

19.

20.

(a)

(b)

(a)
(b)

(=)

(<)

State and prove Riemann’s theorem.
forefer Cappsas orpd Hlme|s.

Or
State and prove Abel’s theorem.
gualler Cappsams s Hpes.

Part C (3% 10 = 30)

Answer any three questions.

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

If (a,)>a and (b,)—>b then prove that
(a,b,) > ab.

((—1)") e euflans QHRsTE eTar Hlmie|s

(@,)—>a wvopgw (b,)—>b eaaied (a,b,)—>ab eer
Hpies.

State and prove Cauchy’s first limit theorem.
sraflulldn (pged aomas Cappsms awdl Hnels.

Show that zip convergesis p >1 and diverges if p<1.
n

p>1 erafled Zip @MBIEGL arelb p<1 eeafler allflub
n

cramad Flmieys.

State and prove Leibniz’s test.

el _ev Corgamarenw er(pdl Hlmie,s.

State and prove Merten’s theorem.
Qi GLerev Capmsans er(pd Hlmes.
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S-0093 Sub. Code

23BMA4S1

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

(CBCS - 2023 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define : Unstructured Data.

QenTWM. S L MD&GSILILTE ST6.

Define : Scheduling Tools.
auegum S L6 smallser.

Write about various different units of measurement.
LGeum cuansLiLl L Sjereil () 'D@GHer LD er(pFis.
What is the formula for Euclidean Distance?
wéefliqwier Qgrenoenealsd samLPlub @GS ST ererer ?

What is Machine Learning? Why should we care about it?
Qumrdl (Qupdly) SO eTeTHTD CTETAT? WS SHLS 6T
SGUEWILD GTEHTET ?

What are the four steps of the Modelling process?

"orLeli Qewedpenn' uler BrenE, LighlenaaeT ereiren ?



10.

11.

12.

Define : Spark.

QUeFWm GLLITTE

What is meant by “Hash Table”?

'QDTEIY <L L QUENERT GTETMITE) GTEITE ?

Expand the terms “ACID” and “BASE”.

“ACID” wpmitb “BASE” aunisengsefien allfleunssid ereme ?

What are the four steps of Data Science Process?

76| SMleflwe Gewudapapuller Hrema@ Ligblenaaer ererer ?

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

(b)

Explain briefly about Distributed File System.
ABlCurdlssriul L Camiy sl Lssasl updl allfleirs
Gr@g_l&

Or
Explain about Open Data site and its description.
Sops srey sard@sls LHDLD, g6 oflaTéadmsu)b
T(PGIS.

What is ‘model diagnostics’ and ‘model comparison’?
Write briefly.

‘ordfl  sarLled’ wHmD  ‘brHf eUIE’  ubHd
ellfleuns er(pgis.
Or

Write about “Exploratory Data Analysis” with
proper diagram and examples.

‘lie] sre| uGLUUMie uddu GillLsmar FEGbS
ellaT&sLILL LD HMID 2 FTTETSSIL 6T 65l6TéHEHs.
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13.

14.

15.

16.

17.

(a)

(b)

(a)

(b)

(@)

(b)

What are the applications of data Science?

sr6] SMleflweder LweTUT(h&eT erenllererer ?

Or
Explain “Confusion Matrices” with example.
‘ruu @i’ oeg ‘Yo el upo
2 FTTETSGIL 6T 68l6TsHEHs.
What 1s meant by “Speculative Execution in
Hadoop”?
an B Querumrmefied “cud @Gl g6l eréedldlu,agem
GTGITMITG) GTEITET ?

Or

What are the requirements of Hadoop framework?
an(sé sl Lanwlildpsrear Coameuser crerer ?
What is the main purpose of NOSQL?
NOSQL sreyssersden Crrésbd eremer ?
Or

Explain “BASE” principles of NOSQL database and
Explain it clearly.

'NOSQL'  sreygseasdler “BASE”  Qeweumiigen
Qaretensser GNSg 6flerd@Hs.

Part C (3 x10=30)

Answer any three questions.

Write the four steps of Data Science Process and Explain
it clearly.

sre Sfleflwed Cewudepepuiler BHremE UiGHmeT 6r(pd,
<ng Osafleuns eflargse,b.

Explain briefly about “Model Execution”.

“wordfl Hleopay” b elfleurs eflers@s.
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18.

19.

20.

Explain the types of Machine Learning.
Qumrdl (Quibdy) sHmailer cuamssamer allflouns ellersE@s.

Explain the core components of Hadoop.
an (B QwerGurmetlien (pasHw samsamer 6llearsEs.
Explain four different types of NOSQL.

NOSQL sreyssasder prerg Ceapul L euansEmeT
cMlemdEs.
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S-0094 Sub. Code

23BMA4S2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025.
Fourth Semester
Mathematics
COMPUTATIONAL MATHEMATICS
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. If A= 12 and B = 3 2 then find A+ B.
3 4 5 7

1 2 3 2
A:[3 4} WHmID B:[5 7} aailé®w A+B er wdliy

SHITEO0TS.

2. Write the condition for multiplying two matrices.

@ Seflsamer CUmE@GUSHSTET SL_(HLILITL L 6T(LPF.

3. What is mean by linear data?

Crflwed sr6| eTammTed eTabre ?
4. Define Residual.

GT&ED eUenuIm).

5. Write the formula for Euler’s method.

Wl wepwiar Gsirsms e (pgs.



10.

11.

Define first order differential equation.

WSO Ulg eUnsE0&L) FoGTUT(H eUanTUImI.

Define Legendre polynomial.

Qevggarr_it LOQIMILILEG CaTenel cuenrumI.

What is mean by Bessel function of the first kind.

P cuend QUFe FMTL| GTETDTE GTETET ?

Define Harmonic function.

apmiGrefd Geudumh euamrwim.

What is mean by Fourier transformation?

S GUTAlWIT LTHOLD GTETHTE) GTETET ?
Part B (bx5

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

1 0 -2 3 1 0
(a If A=/0 -3 1|, B=-2 0 3
2 1 0 0 2 -1
AB-BA.
1 0 -2 3 1 0
A=|0 -3 1 wpmibd B={-2 0 3
2 1 0 0 2 -1

AB - BA 5 snemns.

Or

(b) Define vector space with suitable example.

Sengullen QL sdlenan THSSHEHTL(HL 6T eUEdTWM).

= 25)
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12.

13.

(a)

(b)

(a)

(b)

Fit a curve y =ax® for the below data :

x: 1 2 3 4

y: 299 425 522 6.10
G Qar@ssuur L ersdnE y=ax® e
cuamaTeua el GUT(HESIS.

x: 1 2 3 4

y: 299 425 522 6.10

Or

Explain the method of fitting the straight line
y=ax+b.

CprGar_(h swerur® y=ax+b @eupdlernr wpepmenws

afeul.

Apply Euler's method, solve y =1-xy, y(0)=-1

find ¥(0.2).

weofler wpevpeowts Lwearu®sd ¥ =1-xy, @& Siss

Gugid y(0)=-1 erafler y(0.2) e wHUGMas Sres.
Or

Using Euler’s method, find y(0.1) correct to three

decimal places from % +2xy=1, y,=0.
x

weofler @penperwitt LwerU(HiSS) %+2xy=1, Yo =0
x

aarn eleursdn@ ¥(0.1) e wHleu apaTn S
QL B&ERs@E s 9q5856]L0.
3 S-0094




14. (a)

(b)

15. (a)

(b)

Fit a Hermit polynomial for the following data :
x: 0 1 2 3
y: 10 25 40 65

&G Qar@ésriur L MeursHm s, Gamms
uredlermdlwe Qummsa)s.

x: O 1 2 3
y: 10 25 40 65
Or

Fit a legendre polynomial of the following data :

x -1 0 1 2
y —14 7 21 45

&G Qar@ssiiur  leursdn@ QevggetrLir
urdlermidlwene QuTHESSHIs.

x -1 0 1 2
y —14 7 21 45

Determine the Fourier expansion of f(x)=x where

—nT<X<T.

flx)=x @meg -7T<x<z QapdbdE Curiui
clfeumdasd saurHidly.

Or
Find Fourier cosine series for the function

flx)=7-x, in (0, 7).

fx)=7-x, @ (0,7) Qappe Curiw
Qarenger Csm_enyds searrHlg..
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

2 1 3 1 2 4 0 1 -2
If A=|3 1 -2|, B=|2 2 -3|, C=|-1 0 3 |,
4 0 -1 3 -1 0 2 -3 0
show that A(BC)=(AB)C. )
21 3 1 2 4 [0 1 -2]
A={3 1 -2|, B=l2 2 -3|, C=|-1 0 3
4 0 -1 3 -1 0 2 -3 0|

erafleo A(BC)=(AB)C erené smi_().

Fit a second degree parabola by taking x; as the
independent variable for the below data :

x 0 1 2 3 4
y 1 5 10 22 38

x; & salss wrhlurs aOsHsE Csrarh @m @)Ul
ureueeaTLSmg SpsTanibd elursdnE QuThsgs.

x 0 1 2 3 4

y 1 5 10 22 38

Apply Runge-Kutta method to calculate y(0.2) given that
¥y =x+y7y0)=1.
@mLg T@h& GLrLm pemenWw vwerUhsS,

¥y=x+y,y0)=1 e Qerhssiiu’ L Qeaursdne »(0.2)
a1 wHLIGmars sarddlLeb.

2o
Determine the value of improper integrals J.e—dy .
0
% gy
@undoars  Gzmansuil_e I—dy ar  dllenend
Yy
0
FETGE L_a[b.
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-x, if —-w<x<0 .
expand f(x) as a Fourier

20. H’f@):{

series in the interval (-7, 7).

x, if O<Lx<nx

_x, if - 0
(-7, 7) erénp @er Geualuded ﬂ@:{ oot mAsas
x, if O0<x<nxw

erarm EnmlnH@ ~Curflur Aerifler ellfleursssamss srers.
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S-0095 Sub. Code

23BMA5C1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
Fifth Semester
Mathematics
ABSTRACT ALGEBRA
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define Abelian group.
S5l wier GoEms euanTwinI.

2. Prove that identify element in a group is unique.
R GOS5Hd 2 dTeT DepLwimer 2 M6 craTantSams eem
orer  Hlmie|s.

3. Define normal subgroup of a group.

QR GVSH D FTHTTET FMEWT GHOSHMET U TUIDI.

4. Define homomorphism in groups.

@gdnarear G ewellwusHaear cuanrwm.

5. Define permutation groups.
cuflenarhy GosSHamen auanruwim.

6.  List out the elements of order two in S;.

S; & aufleng @ raTiqaner QsTaRT 2 NilILSEeT LIl g wed[Hs.



10.

11.

12.

Define ring.

QUEETWSS e euanTwim).

Define ideal of a ring.

auamearwgSled Fingdeaner cuenruim.

Define integral domain.

RHESM@THS SeTSSlener euanTwim).

Define Euclidian ring.

wdlafliqwer eueneTSms cUanFuInI.

Part B (5 x5=25)

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

(a)

(b)

(a)

Prove the following :
O (@)
G) (a-b)'=b"-a' VabeG.

@ (@) =
G) (a-b)'=b"'-a',Va,beG

Cuopsar_eupean Hlmies.
Or

State and prove Lagrange’s theorem.
Qevgrreanrsduflenr Cshmsens er(pdl Hlmieys.
Prove that N is a normal subgroup of G if and only
if gNg™ = N forevery ge G.
N <yang G 6 sTSTIERT SIMEMTEGOWD 6reimm @)(HhSmed
L' HCw gNg ' =N, ge G erar Hlmies.

Or
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13.

14.

15.

(b)

(a)

(b)

(a)

(b)

(a)

If 9:G - G is a homorphism with Kernel K,
prove that K is a normal subgroup of G.

0:G > G rerugl @ Csmir  emwelwub K
GTETLIZ g6 2 &M eramed K eremigl (b FTSTyenT
ST GO 6Ta [6lMics.

Prove that every permutation is the product of its
cycles.

Smarsg  euflens wLIOPAPL e  spHElsafier
QUBSGSCFTENS 6Tam IHlmics.

Or

Prove that every permutation is a product of
2-cycles.

Smarsg  aflepgrdmepd ger 2 sphélsafiien
QuMmSGSFTMNS 6T HlMnies.
Prove that a finite integral domain is a field.
R0 PRe|n ROBA®EIHS HTOTEH (b LW erer
Blmieys.

Or

If F is a field, prove that its only ideals are (0) and
Fitself.

F cremug) e yow eraflédy iger romisdr (0) whmibd
F o (Cw erar Hlmie|s.

Let R a Euclidean ring. Suppose that for
a,b,ce R, albc, but (a,b) =1, prove that ajc.

R ereiug) @ weelliquer cuemerwid erens. Gogyd

a,b,ce R, albe, (a,b) =1 erafled alc eram Hpeys.

Or
3 S-0095




16.

17.

18.

19.

20.

(b) Prove that J[i] is a Euclidian ring.

Ji] ererug @ wéelliqwer euemerwitd erer Hlmieys.
Part C (3 x10=30)

Answer any three questions.

State and prove Euler’s theorem.

weifler Cappsas erwdl Hlnels

State and prove Cauchy’s theorem for abelian groups.
Camafullenr <ellwen Gasdharar Capnsams er(pd Hlmnie|s.

State and prove Cayley’s theorem.

Qawiedller Capmseans e Hlmies.

State and prove fundamental theorem of homomorphism
in rings.

auameTusHed CaTiT  ewellusHharer Sllg L
Coppsos sl Hnes.

Prove that every integral domain can be imbedded in a
field.

THSEeUT(H @phIlamanThs TP LS HeeT 2 L wig eTer
Boias.
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S-0096 Sub. Code

23BMA5C2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
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 open set.
SnbHS SIS eUENTWIM).
2. Define continuous function.
QarLrefluner smienL euenumI.
3. Give an example of complete metric space.
@pewwrear Gl Ms delelsE o gryamrd Qam(.
4. Define totally bounded set.
PONYID TOMOGGL LI L SEMSMS UM TLIDI.
5. Give an example of an infinite set with measure 0.

<jere] 0 2.anL_w ereemewhHn sasdnHaE, 2 sryard Qsm@.



10.

11.

Define Riemann integral.

fomer Qgrensuienl euanrwim.

State ‘Law of the mean’ theorem.

‘sgrafl 4 Capmseans er(psl.
If f(x)=x?, then find f'(x) (By using definition).

flx)=x eaamred f'(x) ew sar@Gy (uETUMDEL

LweTUhiSS).

Define point wise convergence of sequence of functions.

Yeretleumflums emmi@h smiysater euflenganws afleufl.

Given an example of uniformly convergent sequence of

functions.

&yne pm@h griysafler cuflangs@ o gryentd Qam(.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) If F, and F, are closed subsets of the metric space
M then show that F,UF, and F, NF, are also
closed.

M ereévp Qo flgs Qeuatludled F; wpmid F, ereruemael
eplgll  SewThGET orerpred I UF, wpmd B NE,

ePIq Ul SERTLD 6Term ST (hs.

Or
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12.

13.

(b)

(a)

(b)

(a)

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(M,) is connected.

f eenp Qaritsflurer griy M, Gwlfs Geuefluded
@mbg M, Qulfs QeuellsE Caddng Guoeynd M,
atLg  Q@eansslulLg  erepme  f(M;) ey
@easslILLl L gl eTetn ST (Hs.

If (M,e) is a complete metric space and A is closed
subset of M , then prove that (A,e) is also complete.

(M,e) eraugl wpemwwrar Qulfé Qeued wHmbd A
eraruigl M Qe apqw o U sewd erampred (A,e) @b
W perwwiTeng ererm Hlemlal.

Or

If f is a continuous function from the compact
metric space M, into the metric space M,, then
prove that f(M,) is also compact in M, .

f eerp Qsrifsflurer gy s&fgwomar Gl Ms
Qeuell M, @mhg Cuwifs Ceeall M, Cgodlng

earpred  f(M;) eyp M, e s&flgomang erenm
HlemLal.

If fe R [a,b], then prove that |f|e R[a,b].

fe R la,b] TG ITED [fle Rla,b] erény Hlem 9.

Or

3 S-0096




14.

(b)

(a)

(b)

If feRlab] and Ae R'| then prove that
b b
‘MethhdeM:lhi

feRla,b] Goaud A€ R grampmed Af € Rla,b]

eTeTMILD .lf/lleif ereomiLd HlemLal.

If f and g both have derivatives at ce R', then
show that

®  (f+8)e)=["(c)+8'(c)
i) (f8)(c)=['(c)g(c)+f(c)g'(c)

ceR' Ve [ womb g &§ aumstsy 2 dmerng
GTGOTD TGL

@D (f+g)e)=f"(c)+g'(c)
(i) (fg)(c)=1"(c)glc)+f(c)g'(c) erammy &M (5.
Or

If f is continuous on the closed bounded interval

X

[a,b] and if F(x)= If(t)dt (a <x <b) then prove that

[a,b] e epqw ere@meowemar @l Qesefluder [
erarLg) GamLrsfluneng Cogib
F@pﬁ}@ﬂuagxgb)am@m)F%@:f@)am@

a

HlemLal.
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15.

16.

@ If f(x)= nx(l —xz)n , (0<x<1) then show that
{f.}>_, converge to 0 on [0,1].

f,(x)= nx(l —xZ)n . (0=x<1)  eawred  {f, )}
[0,1] Wed 0 56 @@mhEDL aan ST(H6.

Or

(b) If {f,} _, be a sequence of real valued functions on a

set E, then show that {f,}" is uniformly

convergent on E if and only if given £ >0 there exist
Ne I such that |f,(x)—f,(x) <e,(mn2N,xeE).

E eean samsded {f,}_, eerug o ameowimer
wHliyeyerLw euflens erapmed {f, ). ereiug Erns
mEEh aalgb eaflr WLEHGL Csrhidsril L
>0 5@ Nel HevL_&@h Cogib
If,(x)—f,(x) <&, ,(m,n2N,xeE).

Part C (3 x 10 = 30)

Answer any three questions.

If (M,,e;) and (M,,e,) are metric spaces and let
f:M, > M, then show that f is continuous on M, if
and only if f7'(G) is open in M,, wherever G is open in
M, .

(M,e;) wpmd (M,,e,) <duwes Quifs Qeuefsar
Coaib f: M, - M, eenpred [ ererug Qsrirsflwurer M,
We eraflgd erafles wCHCL f(G) eerug M, e
Hopsg er@QumpCsdord G erearug M, we Hpbsrs

o arerGam eretml SML (.
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17.

18.

19.

20.

If (M, e) is a metric space then prove that the subset A of

M 1is totally bounded if and only if every sequence of
points of A contains a Cauchy subsequence.

(M,e) ererug) Qi fé Qeuall erampmedy A ererm M uQew
2 L SaD (P(PENLOWNS GTOMESG@GLLILL g eTalab. erenfled
LLHGL A Wer yerefloow 2w ameardg euflangu|b

srevell cufleng eremm bHlemLdl.
If feR [a,b], geR]a,b] then show that f+ge R[a,b]

b b b
and f(f+g)=ff+jg-

feR lab], geRla,b] aempred f+ge Rla,b] erammid
b

J'(f+g)=j'f+j'g TemId SM_(H&.

State and prove Rolle’s theorem.
Crmavev Coppsers erpdl Hlenid.
State and prove Taylor’s theorem.

QLweren Cadmsams erpdl Hlenal.
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S-0097 Sub. Code

23BMA5C3

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
Fifth Semester
Mathematics
MATHEMATICAL MODELLING
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. Write the limitations of mathematical modelling.

santls IHANUHSHISND 2 6T6T GUTLDLSEET 6T(LGIS.

2. Draw the layout of the Mathematical Modelling.
santlg wrdfluder sewliys S Lsms auamys.

3. Explain succession of compartment models.

Qzm@d wrdflsaflar eurflafawerw ellarsEs.

4, Write about linear growth model.

CrMlulwe eueriddl wrdlfl bl er(pgis.

5. Find the critical point of the system :

a - Tar
% =-y; %z x  eerm evwlnder w&Hw  Yeraflepw

SHITEO0TS.



10.

11.

What is epidemic principle model?

Qarhm CrmiisEpssrer WIS eremmmed eTeTe ?

What is the meaning of difference equation?

Coumiuim()) FOGTLTL g6l TS WITg)?

Discuss logistic growth model in difference equation.
Caumum(h  FweTUm g6, SeTeuTLhigefler eueTidsl I
ubm eleurdlss.
When the autonomous discrete equation attain unstable?
saraiwuss saflbs swerurLrearg erlibumipg HleavawbHnsms
QGG
What causes cylical price fluctuations in the cubweb
model?
CamuGeus wrdfluder spndl e gHm @QDESHEISEHEE
SITFGU0TLD GTGOTEOT ?

Part B (5x 5 =25)

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

(a) Estimate the population of a fish in a pond.
Rm GasHd oder  WBafller  eremanilsmsmwd
STSS (h) MBI HET.
Or

(b) Write the mathematical formulation involving in
modelling.
sanfls LIFNUHSHFOD o ctar Fanlls o (HeuTsHsHsdem
UL (PEDEHEET GT(LHS)I5.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss the effects on immigration and Emigration
on population size through mathematical modelling.

w&sem Csmeanguied, &i4CudHmbd wHMID &4Cumniamed
ghuB  eemeareysemer  sanfls  wrdflufler  epead
elleurdlssayb.

Or

Obtain the non-linear equation for law of mass
action.

Qubdrerssrtar  Crflulllwdens  goearTum igener
S(Hedl&s.

Write the differential equation for diabetes mellitus.

Blfle Crmissrar euasui( FOGTUTHSMET 6T(HFIS.

Or

Explain the SIS model with constant number of
carriers.

ordflbe  fleowrar ereyerer  Cpmit  GgmhHbler
FoaTUTL L 6N6Té@s.

Solve  x,,,+2x,, +x, =0 and discuss the
behaviour of solution as ¢t — .

s X9+ 2%, +x, =0 WLOYD NS LT SHET
I — o0 6 &TEs.

Or
Construct the complementary function for the linear
difference equations.

Crmllwe  Ceumumigharer  Fwerumiger Byl
FMTHSENET SL L eNLO&E&EaLD.
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15.

16.

17.

18.

19.

20.

(a) Discover the Harrod model difference equations in
Economics.

QL ol fuller Coumuim(p FLOGOTLITL g 6D 60T
sT(H 1 N1q &

Or

(b) Discuss the application of acturaial science.

sTUSL(H& sensSlucd ibleuedsTear LWL g ener
eleurdlss.

Part C (3 x10=30)

Answer any three questions.

Write about the classification of mathematical models.
santlg wrdlflsafen eumasiiLTasmar elliflours er(pgis.

Obtain the differential equation for diffusion of Glucose.

G@EB&CETL LreuQISsTar euansudll e FweTUm_igemer 6lLmis.

Elaborate the pray-predator models.
Cr-CrCwLL wrHullener allfleunsdl er(pg)s.

Discuss the simple difference equation model.

eraflenowimenr Ceumiuil L FweruTHsamer 2 el i wrdlflsamer

Ll efleu.

Examine the Cobweb model in Economics.

Qumrmermsrysdle Hobd euameuier wrfanw <,rmis.
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S-0098 Sub. Code

23BMA5E1

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025.
Fifth Semester
Mathematics
Elective — OPTIMIZATION TECHNIQUES
(CBCS - 2023 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1.  What is System reliability?
S WLUILYET BLOLSSSETENLD GTETHITE ETETET ?
2. What is individual replacement policy?

s@UUL L wrhmé Csmarens eremmmed ereimen ?

3. What are the types of inventories?

TSSO CLUMEHET GTCITE ?

4. What is Price break?

clevev (Wphley eTeTmTEd GTeoTe ?

5. Define Arrival Process.

cumEs CEFwepermenl euerum.

6.  Define Size of the Queue.

cuflenaudlern ojeTenel GUETUIm)I.



7. Define Critical Path.
Sie|6@ 2.8bHS LITengeW cUa T

8.  What are the basic components of a network?

(I UMW LILANET Sjiq LI FaMIGET WTEHE ?

9. What is Saddle point?

CaemriiLjerafl eTaTmmed eTebre 2

10. Define Optimum Strategy.

2 5510 2 SHevw cuaTLD.
Part B (5x 5 =25)
Answer all questions, choosing either (a) or (b).

11. (a) 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 5 6 7 8
Maintenance Cost (Rs.) 100 250 400 600 900 1,200 1,600 2,000

am Qupdlrsder olleve ep. 6,100 wLHOD SGer
G L UL . 100. Si@ILeuSS 0 (BB
sarLpluiul L ugmofliy  dgoe|ser  emelmmm.
@Qupdrsans eriCung wrHn CeuamBbd ereaTLIMSE
sETLPwald ?

2@ (b 1 2 3 4 5 6 7 8

ugmofliy ey (eb.) 100 250 400 600 900 1,200 1,600 2,000

Or

5 S-0098




(b) The data collected in a running machine, the cost of
which 1s 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 6,300
Cost of Labour (Rs.) 14,000 16,000 18,000 21,000 25,000

Qurgb @Quipdrsded Crafssiiul L sreyser &G
Qasrhssiul_(Herarer, e adlene ep. 60,000 =, @Lb.
wpdrsens ~ LIhpeshETar 2 &S STOSMS

Mo Tei& &6y LD.

24,687 (h) 1 2 3 4 5
wmiedpueer wELIL (65.) 42,000 30,000 20,400 14,400 9,650

o Sfluramiserer
e (em.) 4,000 4,270 4,880 5,700 6,800

Qamflerart Qgaa (65.) 14,000 16,000 18,000 21,000 25,000

12. (a) Explain what are the costs associated with
inventories.
&GS @B QT e (FesET eTemear eTeamamns
cllerd @ s.

Or

(b) 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.

@m eaamtewl  @uBbdy o pusHurert e
edpueerurerfl_Ohbg @M SSThEE . 42 eremn
Mflgsdld o weyliClummeTgEamar @Jn@@%ﬂ)nr‘r. @Bs
o welibunmersatenr Coameuser eumLssnE 1,800
SGD. @M YTy eeuliughHasrar Cgwey em. 16
FD, F15@G TOEFHEF QFbabd s Lawd auBLSSHDHE
@M apuTisEE 20 eust UGG  eratpTdD, 6
QT (BEE T DHeT6| eTeTaTelTsE: @)(Hdba Geuem(hb.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

Explain the General Model: Birth Death Process.
Qurgieurer wrdMew eNetd@Ghisear: Ypliy @iy
Qewudpenm.

Or

Explain the Operating Characteristics of a Queuing
System.

aiflens <@L nSler Qeweum () LIGBOTL| &GO 6T
ol 6T (&) BIGET.

Construct the network diagram having the following
constraints :

A<D A<E,B<F,D<F,C<G,C<H F<I,G<I

Gemaupd  slGuur@samers  Cererl  Yenewrw
AUMTULSMS 2 (HeUT&H&6D.

A<D,A<E,B<F,D<F,C<GC<H,F<I,G<I

Or
Distinguish between CPM and PERT.
CPM vpmid PERT &@ @eruwleorer Ceumuim e d

&IOS,

Solve the following game whose payoff matrix is

1 3 1
givenby [0 -4 -3
1 5 -1
1 3 1
0 -4 -3 ety oadlu  ewll  CasmeT
1 5 -1

eleverwimenL Sirds.

Or
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(b) Solve the following game using dominance
property :

Player B
B1 B2 B3
Al 1 7 2
Player A A2 ¢ 2 7
A3 5 2 6
R0 3. M LIeHTemLILs Lweu(hiSS Weteu(mLd
cilemerum el g &rés.
<UL &sTrT B
B1 B2 B3
Al 1 7 2
QULEESTITA A2 6 2 7
A3 5 2 6

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?

Job No. 1 2 3 4 5 6 7
Proportion of broken
tools on Job 0.01 0.03 0.09 0.13 0.25 0.55 0.95

@M Qubdlrs seLulld em @MUl el (b s@medlaw
LrHNIUSHE . 6 CFwam@b. @@ s@meldl Cauameauiear Cumg
2 LBSTD, 2 hHussH @eLwn wHmD @ear GCFwa|ser
. 30 J@b. @wm splllar sLbBS ST UTPEMS
Yemeummm arhisslul(Herens. adssamar Geuamens @@L
p@, @ smeldl 2 alash@ WPy SOl s LrHD
GUET(HID ETETLIENSS HesTL MW G Ld ?
Liewfl eretor. 1 2 3 4 5 6 7

Cauamarulileh 2 emL_fbs
smellsafler alldlg 0.01 0.03 0.09 0.13 0.25 0.55 0.95
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17.

18.

19.

Find the optimum order quantity for a product which the
price breaks are as follows.
Quantity Unit cost (Rs.)
0<@, <800 Rs. 1.00

800 < @, Rs. 0.98

The yearly demand for the product is 1,600 units per
year. Cost of placing an order is Rs. 5, the cost of storage
is 10% per year.

ellened pileyaser ereumomm WMA&GsLILILL ¢ CUMHEHsE
2 &HS (LPHEIE A6Ten6Ud: STl Dl

S|6Ta 3@ CFa] (em.)
0<@Q, <800 ¢h. 1.00
800 < @, eh. 0.98

@nsl AummepssTar eumLThSy Coameu ambhsE 1600
welllser. m WTLey aeuliughster Cgwe| ep. b,
Ceiltilg Cewey g amHiEE 10% <@ b.

Explain the Poisson Queuing System  model
{(M/M/1):(/FIFO); and compute the Probability

distribution of Queue length.

LTI &6oT aufleng SiLDOLIL md
{(MIMI1):(o/ FIFO)} Wenar oflensdl, euflang Bargdlen
BlEDSH6| LTeUamad HaumdbdlL_aLb.

A Project has the following time schedule :

Activity 1-2 1-3 1-4 2-5 3-6 3-7
Duration 2 2 1 4 8 5
Activity 4-6 5-8 6-9 7-8 8-9
Duration 3 1 5 4 3

(a) Draw the arrow diagram.

(b) Identify Critical path and find the total project
duration.

(¢) Determine total and independent floats.
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20.

@ LD Yemeumd s L Leuamanmanisd Csmar@erarg) :
Ceweur® 1.2 1-3 1-4 2-5 3-6 3-7
S JfeTey 2 2 1 4 8 5
Ceweur® 4-6 5-8 6-9 7-8 89
&ML Sfema| 3 1 5 4 3
(S1) SADYSGDH ueTULSMS UL LD.

(=) 5#6)4&'5@ 2 &b LTMS®UI DL WITETLD &He5r (h) GLDrrgg)
UL &Te) SeTe6Ud SErL_HlwieyLb.

(@) Qurss wHmID swurSear Wsmausmers Sireaflése,b.
Solve the game graphically :
B: B2 Bs Ba
Player A A 2 1 0o -2
Player B A, 1 0 3 2
cllemerwm(h euepruL (pepulled Erésallb.
B: B: Bs Ba

SULssTIT A A [2 1 0 -2 J

@ Lsamyi B Ay 1 0 3 2
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S-0099 Sub. Code
23BMASE2

B.Sc. DEGREE EXAMINATION, NOVEMBER 2025
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.  What are the different types of tokens in C?

C Qumfluler oerer GCeumul L ecuevswner  elHldameSET
eTeTO GoTEDTERT ?

2. How do you declare a variable in C?
C Qumfluie g wrhlerws ereueurm idledriSiser?
3. What are the different types of operators in C?
C @a 2 drer LvGeum auanswimear ,UGTL L TH6T ereme ?
4, Define the relational operator.
QamryenLw <L CrLlLeny euanyuwimi.
5.  What is the purpose of the goto statement?

goto empiler CrrésDd eremme ?

6. What is the syntax of a for Loop in C?
C @é loop @eir Gsm_flwe ererer?




10.

11.

12.

What is a one-dimensional array in C?

C @& ¢ ufloren euflens eTeTmTEL GT6bTET ?

How are arrays stored in memory?

Blevareussdled cuflenssar ereucurm CaildsiiuHE ermer ?

What is a structure in C?

C @& ¢ UL GTETDTE) GTETE ?

What is the syntax for declaring structure variables?

s Lenwliy wrhlsamer SMlelliLgnarear GsrLflwd ererer ?

Part B (5 x 5 = 25)

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

(a)

(b)

(a)

(b)

What are the different types of constants in C?
Explain.

C @& 2drer LGouny euamsWTar WIMOISET wWTene ?
oMleré&.
Or

How do you assign values to variables in C?
Illustrate with example

C @& odmer wIN&EREE WLILILE®ET  6TeUaIMD
R&IEGHDTEET? 2 FryensgLer elerése]b.
Explain the relational operators in C with example.
C @& oder Ooriryeorw < QuGrlLisamer
THS5S5ET_(H&@HL 6T 6lleT&&a L.

Or

Describe the bitwise operators with examples.

Gl emeuad  HUCTLLTsmeT  T(HSSHISETL(H(@rHL 6
efleul.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Describe the use of switch statement with an
example.

&L E sapdlen LweTUTL L @M THSSHISHTL(H L6

Meul.
Or

Explain formatted input and output in C with
examples.

C @& eugeuamwssiiul L o drafh whmid Qeueflui e
ThSgSTL_(HLem elleTdHsHe]b.

Explain how to declare and initialize a one -
dimensional array with an example

e uflorear cuflensenw ereueumn iMledlling HMILD
FlaI&@GeUgl TaTLINS (h T(hSgISTL(HL e alerdd,.

Or

Explain the memory layout of two-dimensional
arrays in C.

C @& @@ uflorer cuflengsailen Hlanarous ewriamL
O (&.

Differentiate between structure definition and
structure declaration.

SL_LeoLOLIL, QUMW & LD SL_LenLDLIL|

<Mefiiys@n Gearuid Coumubsss.
Or

Describe how structure members are accessed and
modified in C with an example C.

C @& siirewuy opulerisdr  ereueumy
SiEISLILIHEDTIEET WwHmIDd IHO HenSEILHS DTSET
TN (1 T(HSSHISHT_ (A6 cleurf.
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16.

17.

18.

19.

20.

Part C (3 x 10 = 30)

Answer any three questions.

Explain the data types available in C.
C @a e s@b sr6) aumassamer allerd@s.

Write a C Program to demonstrate the use of increment
and decrement operators.

SFasfiiy wonb Gopriy <HuGTLLrsetler w6 el
Blep9ss e C Hlrene er(pg.

Write a C Program to read a character and display it
using getchar () and putchar ().

R TPSMSLI Ligds OHMID mss sramiss getchar ()
whmib putchar () g vweatLBHSS e C flrene er(ps.
Write a C Program to add two matrices using
two-dimensional arrays and display the result.

@@ ufloresr ailsamert LwaTLHSS @TaT®H <enlsamens
Caisa e C Blreme er(pdl (piganeud sm_(b.

Write a C program to define a structure Employee with
emp_id, name, and salary. Accept and display data for
three employees.

@@ slLawblomu aamrunss @m C Hlrome erpgmiser

emp_id, name, wHMID salary GQamewr  epeirm)
sarflwiiTs@h&ETar STanel gHm&tsmaT® srdiubhsg.
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