S-6870 Sub. Code
22BMA5C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fifth Semester
Mathematics
REAL ANALYSIS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

1. Define metric and give one example.
ewm Cwlfls Qesflleow eerunss @M THSSSST(H
Q&mr(h.

2. State Holder’s Inequality.

CanreL i #eflarenoen dnmid.

3. Define limit point.

erevemevl Liaraflenws euenyuimi.

4, Define dense set and give an example.
SLTHuner samsens eumTUMSH @@  THSHSST(H
Qam@.

5.  Define dense set.

SILTHHEemTd cuanTwim).



10.

11.

12.

When the metric space M is complete?

eriGumgy Qirgbeuefl M-g wppenwwmeng ererGumbd ?

Define a connected space.

@M Qearhs delelanw eueayuim.

Give an example of a disconnected space.
@aeariiunn QelallsE @@ abhsgssT (B Cam@h.
Is (0, 1) 1s R, a compact interval?

(0,1) erayid @evL_Gouaf R-@léd s&flgomeigm?

Define sequentially compacts.

QaTLiT s58lgWLTaTens eUaTW.

Part B (5 x5=25)

Answer all questions, choosing either (a) or (b)
(a) Prove that N x N is countable.
N x N erarentl_g5585 cran Hlmie|s.

Or

(b) Prove that a subset of a countable set is countable.

) cTeRTEntL_S555 sl 2 I HemT(LpLd
cTERTENTL_S55558) 6T 1Hlmics.

(a) Prove that A=AUD(A).
A=AUD(A) eren Hmieys.

Or

(b) Prove that in any metric space (M, d) each open ball
1s an open set.
Qi MsCeuadl (M, d)-wle ehs @ Hobs LBSID
Spps sand HGD aar Fne|s.
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that f + g is continuous if f and g are
continuous.

F oppb g Qsromsfluneng eefled F+ g wyb
Qariréflwumeng erer Hlmie|s.
Or

Show that the identity function is continuous.
goaflggriy Qgrrsflunag erarssT (.
If A is a connected subset of the metric space M,
show that A is connected.
A eerugg M eerp  GQwifler Geuaflufler  gpm
GQamenhs o L SaurD  6retled A b GQamenhsgl eren
Bmieys.

Or
State and prove Intermediate value theorem.
@aflenew wL Cahmsans saml Hlmes.

Show that the product of two compact spaces is
compact.

@ s&flgwrar Deaflisafler QUmSsYLD &&fsLTETG
orer Hlmieys.
Or

Prove that any compact subset of A of a metric
space M is bounded.

Qi f&Ceuall M e 2 emer 6Thg (I DL EEHOMET SETd

A -yb eurbyeLwig) eren Hlmies.
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16.

17.

18.

19.

20.

Part C (3% 10 = 30)

Answer any three questions.

Prove that (0,1) is uncountable.

(0,1) eraimenil_$56558 e T STL_(Hs.

Prove that in any metric space every closed ball is a
closed set.

e Gl flgteuefluler eThE 6@ epiqul LBFGID ePlGU SERTLD
UG eTar Hlmie|s.

Prove that F-g and F.g are continuous if F ang g are

continuous.

F oomib g Qarisdl eraiie F-g wpmib F.g Qsrirsdlunerg
eran Hlmies.

Prove that a subspace of R is connected if and only if it is
an interval.

R-ar  em odCeall Osrifryerersmis @ @mUUSDHS
Coemeuwmangid wHmid Cumgwrergiorer HlUbsmar g
@ @ Geafl erarCs erar flmies.

Show that a continuous function defined on a compact

space is uniformly continuous.

@ s&flgwomar  Ceuefller g euepumssiILLL @b
Qarieflunar sy, &ymer Qsr_iss erar Hlmieys.
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S-6871 Sub. Code

22BMA5C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fifth Semester
Mathematics
GRAPH THEORY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)
Answer all questions.

1. Define degree of a vertex.

(pearuller Liigenwl euenrum).

2. Define independent set.

Fmrdler SerTd eUEnTUImI.

3. Define walk

BEOL W GUETUIM).

4. Define line connectivity.

Carl_(hs QsrLienL eueyum.

5. Define : Eccentricity and central point.

cuergum: ew&GESTL LD HHId enwilierefl.



10.

11.

Define : matching and perfect matching.
caueum: Qurpsse wHmb dgeiu QurmpEsHe.
What do you mean by planar and non-planar graph.

Fgar WHHID Fogeronn eueyL LuHd B sdleug wrg ?

Give two examples of non-planar graphs.

FLOSETOHN UMTLSERSSE @) ThSssaT (h&er Csm®.
What do you mean by tournament and score?
Curmi iy wHmid wHUQUET ubd B odloug wrg ?

Define: Elementary homomorphism.

auegum: (srL&s Hleve QFwblemiLjenio.

Part B (b x5=25)

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

(a) Show that in any group of two or more people, there
are always two with exactly the same number of
friends inside the group.

@ran® g sHE& Copul GLmears Ceme
THs BB GGl dLEuTsL QEeGES 6T

Tamanllsamaulonear BeTUsdT @(peildd @) HLILIMTEET

T ST (HS.

Or
(b) Prove: a+/f=p.

flmeys: a+p=p.
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12.

13.

(a)

(b)

(a)

(b)

Show that a graph G with p points and 52%_1
1s connected.

p yeraflser Qupmib 52%_1 GTQTGYLD 2 GTeT (I
aemry G Qeaearbsg erar Hlmies.

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

em aery G-& ealeurm wearuder Ligub

Gopbsg 2 eaaled G @n spopl AupH@HEESD
era [blemLal.

Find the number of perfect matching in the

complete Graph k,, .

W gy k,, e GOgaueflw QurpssHIsaten

CTGHTEIOT S ENSEN IS &ITETS.
Or

Find the number of perfect matching in the

complete graph k,, .

W ey k,, -é 2dmer wppblevm QummSsmkisarf er

CTETERT SMHHMWIF FHTGTHITS.

3 S-6871




14.

15.

(a)

(b)

(a)

(b)

Prove that the following statements are equivalent
for any graph G .

(i) G 1s 2-colourable.
(i1) G is biopartite
(i11) Every cycle if G has even length.

G eatp ehs euareysGh &6 QsrOssiiur (Herer
FaHMIGET FOOMaTEn6 erar HlemLdl.

@) G erarug 2-uTETLIL(HOESE Fnlq LG
(i) G eramug @ Ofeflerar auanyiiLLib
(1) G Wé odrer erebem eul L (pb @rlenl Herid
QuHB HEHED.
Or
If G is k-critical then prove §(G)=k-1.

G eaug  k-dfp aerey eaalld  5(G)2k-1
ereur HlemLal.

Prove that a connected graph G 1is strongly
orientable then G has no-cut edges.

G aeug Qsrir adewwrar GCsm (@  erefld
Sfled G Qeul(H& CarHsaT QOOTEHTE @) (HEGD CTe
Hlem &,

Or
Prove that the co-efficients of f(G,A) alternate
in sign.

f(G,2)-an @emshiseflen @bl <G55058 LIMLED
eTa 15l micys.
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16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.
Prove that the maximum number of lines among

2
all p point graphs with no triangle is {%} .

W&Carantd evers p-erefl Carl(Hmedled cuanuLiLIBHID
2
Car@satier QUL eTamanTTag) {pj} eTa 15micys.

Prove that a graph G with at lest two point is bipartite if
and if all its cycles are of even length.

GphsULsD  @rarhl  yereflaemers  Csmew(® e
Camim G ey Q@ Fprs @@UusnH@d Csemeuwimer
wHmd Gurgioner HlUBSMET ST ADNTSHE &HHMISEHD
@rieL Berbd 2 eLwg e Hlmieys.

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

(a) G i1satree

(b) Every two points of G are joined by a unique path
(¢) G 1s connected and p=q+1

(d) G isacyclicand p=q+1

am (p,q9) ey G & &P QUBD FmOHISET FOLOTATEME! GT6
Hmiays.

(@) G e wrb
(<) G & oaps em ydals@pb @@ sailss Lmamswmed

@ eenEsLILI(HID
(@) G @eanbsg wLOHmIDL p=q+1
() G sppHog LOMD p=q+1

5 S-6871




19.

20.

State and prove five colour theorem.
Bbg audrar Ceppsms amdl Hlpias.

Prove that every string tournament D on p(>3) vertices

contains a directed cycle of length k&, for every k&,

3<k<p.

@@ auadlewwrear Gurlgwrerg wHmbd p(=3) ydrellsmend
QarawrLgid, e &Hm Bard k erarLnsd Csmeimiy (hd@E0
orand HT_(H&. @ 3<SE<p .
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S-6872 Sub. Code

22BMA5C3

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fifth Semester
Mathematics
OPERATIONS RESEACH-I
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all the questions.

1. Define: Linear Programming Problem.

cuengwml @ CrMlwed S L& seaurss,.
2. Define: optimum basic feasible solution to a L,P.P.
auaqum : L.P.P-ér 2 510 Siqptive Qeuisss Siay.
3. What is a slack Variable?
UDHDTSGenD WTH GTETHTE 6TETET ?
4, When do you use a Big-M-method?

Quilu - M - wpeperw eriGurg LweTUHSSIeUmL ?

5. Write the uses of Transportation model.

Curs@eursg wrdlflufler LiwvieTaameT 6r(psis.




10.

11.

Write the dual:

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

S.T. x; +3x, 23, x; +2x3 25, x;,%5,%5 >0
Boosos TWPsis.

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

S.T. x;, +3x, 23, x; +2x3 25, x,,%5,%5 >0

Define: Assignment problem.

UMW RFHEEL[DE ST,

Write the difference between assignment and

transportation models.

g@]é&%l;@ wHmd  CursGeursg — wrHfser  eTeueuTm)
uUmILOEDG eTam eT(LPG.

Write two assumptions involved in solving a sequencing

problem.

aufleng wrHflenw Srs@b Gurg CophlsTerEpd HCsTeTseT

@\ TetTiq EHET GT(LHSI-

Define: Total elapsed time, idle time.

auengwm : Qs edlenyw Crrb, Ceuameouwdm CriyLb.

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

(a) Explain the features of O.R.
O.R.-ar ipriQuerysener afleuifl.
Or
(b) Solve by Graphical Method:
Max Z =3x; +2x,
Subject to —2x; +x, <1
X, <2
X, +x, <3

X1,%X 20

5 S-6872




12.

13.

(a)

(b)

(a)

cuenyuL (papuiled Fiss.
Max Z = 3x; +2x,
Subject to —2x; +x, <1
x, <2
X +x, <3

x,,%5 20

Explain two-Phase method.
@ m-Hlevew pevperws elleuifl.

Or

Use Charnes Big-M method to solve the following

L.P.P.
Max Z =3x; —x,
Subject to 2x, +x, = 2
X+ 3%y <3
x, <4

X1,%9 20

Epeumd L.P.P. & grtamev Quiiu M wpevpepwis

LweTUOSSS Sids.
Max Z =3x; —x,
Subject to 2x; +x, = 2
% +3x, <3
x, <4

x,,%5 20

Explain North West Corner rule.
oL CuopH@ epee aldlenws aflers@s.

Or

S-6872




(b) Solve using North West Corner rule:
Supply
2 11 10 3
1 4 7 2 1 8
3 9 4 8
Demand 3 3 4 5 6

L Cuh@ epe aldlliLig Siss.

QULPMIGE
2 11 10 3 7 4
1 4 7 2 1 8
3 9 4 8 12 9
Cogewes 3 3 4 5 6

(a) Explain Hungarian Method of solving an
assignment problem.

anmCaflwer wpapulld @FHEEL[H samdams STiLg

GHss eflaéEs.
Or

(b) Solve the A.P.
1 2 3 4
Al10 12 19 11
B|5 10 7 8
Cl12 14 13 11
D8 15 11 9

4 S-6872




15.

16.

AP. -y Siss.

1 2 3 4
10 12 19 11
5 10 7 8
12 14 13 11
8 15 11 9

O aw >

(a) Explain the Graphical method of operations of two
jobs on K machines.

K-@uipdrhsaf er Bg @\ Ceuamevaafleit
QawoUTH&EH&EE euaruL (parpent adllelfl.

Or
(b) Find the optimum sequence:
Job : 1 2

3 4 5
Machinel: 3 8 5 7 4
Machine2 4 10 6 5 8

2 &b aflens srems.

Ceuane : 1 2 3 4 5
apfpbl: 3 8 5 T 4
apfyb2 4 10 6 5 8
Part C (3x10=30)

Answer any three questions.

Solve by simplex method:

Max z =4x, +10x,

Subject to  2x; +x, <50
2x; +5x, <100
2x; +3x, <90

X, %y 20

5 S-6872




17.

18.

uerpdl pevpuiled Sirés.

Max z =4x, +10x,

Subject to  2x; +x, <50
2x, +5x, <100

2x, +3x, <90
X1, Xy 20

Solve by two phase method.

Max Z =3x, +2x,

S.t. 2x +x,<2
3x, +4x, 212
X1,%5 20
@ sl pepulld Sids.
Max Z =3x, +2x,
S.t. 2x +x,<2

3x;, +4x, 212

X1,%5 20

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

A B
I 6 1
II 11 5
III 10 12

Demand 85 35 50 45

C
9
2

4

D

3

8

7

Supply
70
55

90

S-6872




Eparayid T.P.-uler 2 50 Sirey srems.

A B
I 6 1
II 11 5
I1I 10 12

C
9
2
4

D eupkEi&

3 70
8 55
7 90

Gzeweu 85 35 50 45

19. Solve the assignment problem:

60 50 40 30
40 30 20 15
40 20 35 10
30 30 25 20
RFIGEL_ () sMENS Sids.
60 50 40 30
40 30 20 15
40 20 35 10
30 30 25 20
20. Solve the following sequencing problem for an optimal
solution.
Job 1 2 3 4 5
Mi |5 7 6 9 5
Machines Mz |2 1 4 5 3
Ms |3 7 5 6 7
?p@@m aufleng WTHMIE sewsden 2 55086 Sie STEHTLSD S,
M&HS.
Cawr 1 2 3 4 5
M 5 7 6 9 5
Qupdlymser M, |2 1 4 5 3
Ms |3 7 5 6 7

S-6872




S-6873 Sub. Code

22BMA5C4

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fifth Semester
Mathematics
NUMERICAL ANALYSIS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Prove that VA=AV
VA=AV eran fimays.

2. Express 4x® —6x% + 8x —16 as a factorial polynomial.

4x” —6x” +8x —16 erem swETLT @l sTyariw QumsHen
Cameneuins er(Lpgis.

3. Prove that A® Yo =3 —3Ys 3, — Yo -
A8y0 = Y3 =3y, + 3y, — Y, e Blmie|s.

4.  Write down the Newton’s forward interpolation formula.
Bl Lafler perGearms@ Qe Fosmad @&s55T5ms eT(Hs)s.

5. State Simpson’s % rule.

Sibavetl e % cHullenend snmis.



10.

11.

Write the trapezoidal formula.

G ImAFTIL O GHSHTSMS 6T(LPGIs.

State Gauss—Jordan method.

&mev-GepmiLer (penmenul snm.

What is back substitution?

QerCarmé@ MANHudLcd eremmmed eresrer ?

State modified Euler algorithm.

LIHOWEDES DT Lilg Ul (PEDEDW &nnid.

Write R-K formula of fourth order.

prenasTd euflens R-K @:sdl15m5 6r(pgis.

Part B (5 x 5 = 25)

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

(a)

(b)

Explain bisection method.

@ mew sEmhLe wpeperw efleul.

Or

Find a real root of the equation x* —5x -7 =0, using

False-position method.

Yeop Heow @eopowu LwaURSS x°—5x-T7=0

TGN FLOGTUML Iq.6 6(F IOUI PPOSENSS SHTEms.
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12.

13.

(a)

(b)

(a)

Use Lagrange’s formula, find y(10) from the
following data :

x 5 6 9 11
y 12 13 14 16

Qe&rmepd GBS TS vwerU(hiSS
Gemeumeuameupdladlmbg ¥ (10) @& srems.

x 5 6 9 11
y 12 13 14 16

Or
X: 300 304 305 307
log,: 2.4771 2.4829 2.4843 2.4871

Find log,301 wusing Lagrange’s interpolation
formula.

X: 300 304 305 307
log,: 2.4771 2.4829 2.4843 2.4871

Qev&mensl e @ L FClaméad GBS TSMSL
vwerU(HiS$S) log,301-ar1 gL Cuhaeamr
DE LS @5, SHTems.

1
. . 1
jxexdx:? using Simpson’s 3 rule. Check your
0
result with actual integration.
1 1
Sibgef cor 3 flerw LweTLBhEE Ixexdxzeiﬂ iy
0
srems.  (pevpwner  Gzrepsuild  eped  Gumid
ol Goheer Sl er Fhlummss.

Or
3 S-6873




14.

(b)

(a)

(b)

1
Evaluate J-
0

Tl using Trapezoidal rule with
+x

h=0.2.

dx
1+x2

1
grmieried  elfeows  LweaTLRSS I 3.
0

h=0.2 cansQaream® wHrdps.

Solve by using Gauss-Elimination method.

xX+y+4z=12

8x —3y+2z=20

4x+11y-2=33

sredler s penpewt LweTLBESS)
x+y+4z=12

8x -3y+2z=20

4x +11y —z =33 eenm FwTUTHEMET SiTés.

Or

Apply Gauss-Siedel interaction method to solve the

system.
2%, —xy +x5=5

X, +3x5 —2x5 =7

X, + 2%y +3x5 =10

STEVEFL D (peperw LWL (hdS
2%, —xy +x5=5

X, +3xy —2x5 =7

X, + 2%, + 3x5 =10 ereip FweTLTHEMET SiTds.
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15.

16.

17.

&

(a)

Find the values of y(0.1), y(0.2) from the equation
y'=1-1y, y(0)=0 by Euler’s method.

¥Y=1-y,50)=0 earp &LETUT 1qeN\HHG Ul
wepuie y(0.1), y(0.2)-6r wAHLUILSMmETS SeTs.

Or

®b) If y=x*+3y* and y(1)=2.3, use Taylor's series
method to obtain the value of y for x =1.1.
Y=x"+y", y(1)=2.3 aafleo x=1.1-6@ QLuiefar
edlfleneus LwerL(HSS y -6 WS STesms.

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

(a) Explain A,V.

b)) A[1-x)1-2x)...0-10x)]=? (h=1).

(c) Prove E=¢"".

(=) AV e&fleuf.

(@) A1 -x)(1-2x)...(1-10x)]=? (h=1).

(@)

E =e"’ eran Himie|s.

Find the value of y when x =0.628 using

(a) Stirling’s formula
(b) Everett’s formula
0.61 0.62 0.63 0.64 0.65 0.66 0.67

1.8404 1.8590 1.8776 1.8965 1.9155 1.9348 1.9542

0.61 0.62 0.63 0.64 0.65 0.66

0.67

1.8404 1.8590 1.8776 1.8965 1.91556 1.9348 1.9542

Cupsramid o Leuamanruiladmbg x = 0.628 erafle,
(@) DALIeIE @GsSrd whmib
(<) ereurl &S vweruBSS y -er LI STems.
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18.

19.

20.

1

Evaluate I dx by Trapezoidal rule and Simpson’s 3
ol+x 8
rule.
3 !
g rmigmire woHmibd Hbger — paDS6Ted J. dx -ebr
8 o l+x

LIS STeHTs.

Find the solution, to three decimals of the system.
83x+11y—-4z=95
Tx+52y+13z2=104

3x+8y+29z="71

Using Gauss-Seidal methods.
perpullen epeTn SFOBIGEHEE STaneld searTL_Mliweyb.
83x+11y—4z=95

Tx+52y+132=104
3x+8y+29z="T1

&Ten-CFUILE (PEDEEETL LILIGTL(HSSIS60.

Using Picard’s method, find the first and second

approximation % =x+y% y(0)=1.
X

% =x+y% y(0)=1-anr psomd wHmibd @rermbd Csmymw
X

wlligemer GaTrev (penpuiled Sreams.
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S-6874 Sub. Code
22BMAGE1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Sixth Semester
Mathematics
Elective - COMPLEX ANALYSIS
(CBCS - 2022 onwards)

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

Answer all questions.

2 —
1. Evaluate Lt 2 4
z—-2 z—92
2
2" -4
19 : Lt
LA HS "
2. Prove that the function f(z) =z is nowhere differentiable.

f(2) =2 erenm &y cuanss0ap hiGD aumHUlL_S5555606
eran Hlmieys.

3.  What is the difference between analytic function and
differentiable function?

UGwens Ftrlp@b, sl 5565 stilhE@n o 6rer
Coumium(® wirg)?

4.  Give an example of a harmonic function.
@enasariinG THSHSST(HS S(HsS.
5. Define Bilinear Transformation.

@@ Cpilwd 2 (mIHNSMmS euanTwm.



10.

11.

Find the invariant point of the transformation w = %
z—-21

w= eretm 2 (HLTHDSSen, HleavavliLeratlsamend smremrs.

z—2

z

Evaluate J.e—ndz, where C 1is the circle |z|=1.

c?

. . S . e .
C camug |zl eemm el L eafd '[—dz - e
c
DE LS STetTs.

State the Morera's theorem.

Qurfrreller Capnsamss Fmmis.

Define an isolated singularity.

saiss SApriyl yearafleow euenyuim.

z
z2+1

Find the residue of f(z) = at z=1

z

z=1 aam ghasms Aurmsg f(2)=

STG0TS.

-6 TEESMGS
22 +1 ®

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

(a) If z; and z, are complex numbers, then prove that
|2, +25 1<) 2 1+ 29 |
z, wpmbd 2z, HasCeer erafiled |2z +2, [<|2z [+ 2, |
eTa 16l micys.
Or

(b) Derive the general equation of a circle.

@ Ul Lgdlem QUTgF FoeTUml el euenhell.
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that any bilinear transformation preserves
cross ratio.
app 80 Bouy  Cpllud e GLmHODL  GUESG
slzsms Cuamidlng erarn Blpie)s.
Or

Prove that any bilinear transformation can be
expressed as a product of translation, rotation,
magnification or contraction and inversion.

TS @@ @ Uy 2 (HLOTHDSEDSULD, @LUQuwITEs,

FPHE  BLH  0eg  HBHSSD  HHID arglifoenp
o (mrHomseie CUMSSDH LS 6T(ps (Plgub eTem

Hlpias.
Find the image of the circle |z—3i|=3 under the

1
map w=—.
z
1 . . . : .
w=— eeamm &griwu QuUIMss |z2-3i|=3 ety
z
QUL L SFl6m SHLIEHETEn STeTs.

Or
Find the bilinear transformation which maps the
points 2z =0,z,=—i,2,=—1 into the points
w, =i, w, =1l,w, =0.
2,=0,2y=-1,2,=-1 TGS Yereflaanar
w, =i, wy, =lLwy =0 ereatm yerallsEns@d Carisgs
Qaevgyd @ wrdl Crilwd 2 (HLIHNSMSE STeHs.
State and prove Riemann's theorem.
forafler Cappsamss g Hlme,ys.

Or

where C 1is

Prove that J.

(z— a) 2ri, ifn=1

_{ 0, ifn=zl

the circle w1th centre ¢ and radius r and ne z.

C ererug enwwib o Lorj)@JLb QD I 2@l w el LD

|0, ifn#l
27ri, ifn=1

ereflev

LHMID NE Z eTaild J.( ¥
z-a

erau 16l micys.
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15.

16.

17.

18.

19.

20.

(a) State and prove Rouche's thoerem.

Crrsgneller Capmsanss sl Hlmnieys.
Or

x? T

Show that de=".
(b)  Show tha _J;(x2+1)(x2+4) ¥73

o4 2

Hnais : | > u

—oo

dx==—.
(x* +1) (x* +4) 3

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

Prove two points z; and z, are reflection points for the
line az+oz+f =00z +az,+=0.

z, LoHmDd 2, eeruer az+oz+ =0 eerp Camiiger
adQyrefliy yereflsar & az, +az, +f=0.

State and prove Cauchy Riemann equation in Cartesian
form.

srieflwer aligel sradl-fomer swarurhsmands sl Hlnies.
Discuss the transformation w =e”.
w=e* ergb 2 (HLMHnSmS efleurd).
State and prove Tayolor's thoerem.

Qrwefler Capmsms erpd Hlmeys.

2
Prove that : _[
0

de 2«
l+asing (1_g2

, (Fl<a<l).

2

fais : |

0

de 2«
l+asing \1_q2

, (-l<a<l).
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S-6875 Sub. Code
22BMAGE2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Sixth Semester
Mathematics
Elective: OPERATIONS RESEARCH - 11
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define: Replacement problem.
cueTwmi: @B THMSG HTsS).
2. What is salvage value?
&6 ellenay ETETmTed GTeiTe ?
3. Write any two reasons for carrying inventory.
FTED& T(HSgF CFbeugem @) (H STTMTBISEET 6T(LPF.
4. Define: Economic order quantity.
cuaTwm:fssar Cal L Seray.
5. Write the characteristics of a queueing system.
auflens enwliber AplGwdLsamer er(ps)s.
6. State the Kendal notation.
QaerLmed GDUTL L& Fnmis.
7. Define: Total float and free float.
cuegum: Qwrss Wsameu LHDHID &L Hn Wsame.




10.

11.

Define: optimistic time.

angs CBIh eueyuim.

Define: Two—person zero—sum game.

@BUT Lol gnhish Dl LSms euamrumn.

What is dominant property?

2SS LIGHTL| TETMTE 6T6bTen ?

Part B (5 x 5 = 25)

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

(a)

(b)

Solve the game graphically
B

A3 -3 4
1 1 -
ellemerwimenL auany UL (penpuldled Sirds.

B
A3 -3 4
1 1 =

Or

The cost of a new machine is Rs. 5,000. The
maintenance cost of nth year 1is given by
C, =500(n-1);n=1, 2,.... suppose that the discount

rate per year is 0.5. After how many years it will be
economical to replace the machine by a new one?

@m UHwu Qupdlysdler ellane op. 5,000. g6 1 cug)
eumL  ugmofiy  Qewey C, =500(n-1);n=1, 2,....
@M al(pLsdler set@EpUlg aldlsb 0.5 eaflldy erdsaman
aeLb  sPss  oibs  Qupdlises @G yHu
@Qubdrssmed wrHmeug Hesarorearg)?
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12. (a) Explain the costs associated with inventories.
ESEEAIGNIIIG) QamiryenL_u Qeveilarmisamar
A& HS.
Or

(b) An item costs Rs. 235 per tonne. The monthly
requirement is 5 tonnes and each time there is a
set-up cost Rs. 1,000. The cost of carrying inventory
is at 10% of the value of the stock per year. What is
the optimal order quantity?

em CQurmeflear cflene Lemad@ ep. 235 WLISTHST
Coemes 5 Lemger wOHMID eubeum@m wpepmub
SiewliLE dgwa| gp. 1,000. srdms a(HiSEHE Cadab
Qee] au(BLsINE isem wIHUGe 10% erafledd g6
fsser Cal Ly ojeTa] Wmg) ?

13. (a) Explain the characteristics of Queueing model.
asrggl Uiy wrdlfluder dprndwoysamer afleurl.
Or
(b) Explain (M/M/1): ‘oo|FIFO) model.

(M/M/l):‘oo|FIFO) wrdfleows efeur.

14. (a) Distinguish between PERT and CPM.
PERT wpmidb CPMg Caupuphisgis.

Or
(b) Construct a PERT network.
Activity 1-2 1-4 1-7 2-3 3-6 4-5 4-8 5-6 6-9 7-8
Time 2 2 1 4 1 5 8 4 3 3
PERT cuevaliGenaenay 6uigeuenings.
GQewd 1.2 1.4 1-7 2-3 3-6 4-5 4-8 56 69 7-8
Gepb 2 2 1 4 1 5 8 4 3 3
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15. (a) For the following game, determine the optimum
strategies and the value of the game.

Ps

P.|5 1
3 4
Epsaramid YU LSHDEE 2550 2 FHsmenubd

cllenemuimliq. e SllienLwb SreTs.

Ps

Pi|5 1
3 4
Or

(b) Solve the following 2x2 game graphically.
Player B

Player A {2 1 0 -
1 0 3 2

2x 2 fleverwimen auaprLiLL (pepulled Sirds.
Nenerwim_Lmer B
MeperwumcLmerr A 2 1 0 —
[1 0 3 2}

Part C (3x10=30)

Answer any three questions.

16. The purchase price of a truck is Rs. 8,000. Its
maintenance costs per year are as given below.

Year 1 2 3 4
Maintenance cost (Rs.) 1,000 1,300 1,700 2,200
Resale value (Rs.) 4,000 2,000 1,200 600

Year 5 6 7 8
Maintenance cost (Rs.) 2,900 3,800 4,800 6,000
Resale value (Rs.) 500 400 400 400
Determine at which time it is profitable to replace the
truck.

4 S-6875




17.

18.

R LrsSlar Lsselene eh. 8,000. AFE GUHLTHST
uyrofliiy Qe S eu@BHLTM.

<2 &8 () 1 2 3 4
ugmofiy Qeevay (6r.) 1,000 1,300 1,700 2,200
wm edpueer iy () 4,000 2,000 1,200 600
2@ (b 5 6 7 8
upmofiy Qeevay (6r.) 2,900 3,800 4,800 6,000

wm eldHuener i (ep.) 500 400 400 400
omfleow erps Crrsder wrHmd CuUrg Sig @TUSTOTS
[AIGEIGT)

Find the EOQ for a product whose price breaks are as
follows.

Quantity Cost per unit

0<Qi<100 20
100 < Qa2 < 200 18
200 < Qs 16

The monthly demand for the product is 400 units. The
storage cost is 20% of the unit cost of the product and the
cost of ordering is Rs. 25 per months.

ECp Qamhissriur(Herer g Qummaiien ellane il g uig)dHd
EOQ snmairs.

266y R Sjvdler cllene
0<Q1<100 20
100 £ Q2< 200 18
200< Qs 16

SuGumrmefler  wreTEdr CoHmen 400 AOGHET  SiSHem
eSS (HULE QFae] g6 @ff D@ allenauie 20% Cal L&
Qee| LT5SHDHEG p. 25.

Discuss the elements of queueing system.
sTEE (HLIL Sjenwlider 2 piliLsaer afleurd).
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19. Draw the network and determine the critical path for the
following data

ACthlty to tm tp
1-2 2 5 14

1-3 9 12 15
2-4 5 14 17
3-4 2 5 8
4-5 6 6 12

3-5 8 17 20

Epasramild FHEUDSHEREE UMDUNGTATD UMTHE SF(HESL
LITENSEN IS & T s.

Aewed ¢, tm tp

1-2 2 5 14
1-3 9 12 15
2.4 5 14 17
34 2 5 8
4-5 6 6 12
3-5 8 17 20

20. Solve the following game graphically.
B

Al 3 -3 7
2 5 4 -

Epeu(md ellenemuim’ el euaTULLD PP Sids.

B
Al 3 -3 7
2 5 4 -
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S-6876 Sub. Code
22BMAGES3

B.Sc. DEGREE EXAMINATION, APRIL 2025.
Sixth Semester
Mathematics
Elective - MECHANICS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks
Part A (10 x 2 =20)

Answer all questions.

1. State triangle law of forces.
lenss@nsarar (psCaram el er(pgis.

2. State Houke’s law.
abdev elldenws er(pgs.

3. State two trigonometrical theorems.
SHMCaranriiSulen @m Coapmrisamen 6r(ps)s.

4. Define : cone of friction.

cUETWIM 2 FTiIeSI6T dnlbL.

5. Define the angle of projection.

aMCummer Caramgans euaprwm.

6. Write down the formula for greatest distance of the
projective from the inclined plane.
srugersdlenr Cd erdlgisdr mLyb dls gmssharer
GSSTEDS TSI



10.

11.

12.

Define time of flight of the projectile.

erlQummeiler LPSSHD STed cuenFwm).

Define oblique impact.

cuergum Fmiie] Crge.

Write the pedal equation of a circle.

QUL SSl6m Mg FOGTLTL DL 6T(LPGIS5.

What is meant by central forces?

W NenFILITENS CTETMTE) 666 ?

Part B (5 x5=25)

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

(a)

(b)

(a)

The greatest and least magnitudes of the resultant
of two forces of constant magnitudes are R and S
respectively. Prove that, when the forces act at an
angle 2¢ the resultant i1s of magnitude

\/R2 cos’0+s’sin’ .

@ emssaflen BHGQL@® elenearey cllansufen <era] R.
B&Am elengufienr ojemey S erafler aflensser Caranrsdled
QeweduL eleneray aNenaull 6o <2676y

\/R2 cos’@+s*sin® ¢ erar Hlmeys.

Or

Find the magnitude and direction of the resultant of
two forces acting at a point.

e Yeraflulwed Geudu@b @ lamssaier alanera]
cllensulflen ojeme] OHMID Hevg Hrems.

State all the laws of friction.
o gmiledlen emarsgl eHlSasmeTu|d eT(pgis.
Or
92 S-6876




13.

14.

(b)

(a)

(b)

(a)

(b)

State and prove the theorem on three coplanar
forces.

pperm (5 e ellenssatien alldepw gam Hlmies.

If u; and u, be the greatest paths in the two paths
of a projectile with a given velocity for a given range

R, prove that R=4,/u, u, .

TGS Qer@ssiul L. &i&dle, Qar@ésriuc L
cllensulfled, u, wHMD U, ererueT erPlGLmmefler @)
urengsefies WesLGuflu urensser erafler R =44/u, u,
era [blemLal.

Or

Find the range of a projectile on the horizontal
plane.

fenLol L gearsded e erdlQumpeien aids srams.

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

@remh  eupeupriunear  Camathsem  germisbaTern)
Crrgwrs  Corgidlng  eaild  Crsais@LiGer
CaTeThIGHeMmeTd: &TeHTs.

Or

If the displacement of a moving point at any time be
given by an  equations of the form
x =acosnt+bsint then show that the motion is a
simple harmonic motion.

em CrrsCariged  @Quiigh @  giseler
@LuQuwrsdl  x =acosnt+bsinnt @miE a,b,n
crerLer  rHledlseT eraildd gisailer @Quiss smoreflw
llens @ussd erear Hlmies.
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15.

16.

17.

18.

19.

20.

(a) Obtain the pedal equation of the circular pole at any
point .
QL gimeusdnE ogCsand 6@ yematlwled uns

gwerumeL 1 Cums.

Or

(b) Find the differential equation of a central orbit in
p-r co-ordinates.

ebweilams UTmgullen emasE6aHL) FETUT L pP-T

Qunigefler mel.
Part C (3x10=230)

Answer any three questions.

State and prove Varigon’s theorem.
Cauflusenr GCamhmsHlen gl Hlmieys.
Find the conditions of equilibrium of a number of

coplanar forces acting at a point on a rigid body.

R sLlignssll Qurmeaiear g @@ ydralluied Cewdumbd
em  serellengsdr  sofleould @@mss  Csemeuwimer
BlUBSORTHMETE &TEms.

Show that the path of projectile is a parabola.

erdlQummetlen Lmeng ¢(h LIFEUETUID 6TaT ST (Hd.

Find the loss of kinetic energy due to oblique impact.

@m eupaiptiurer Gsmeamhsaid Corg Guomgedld ehu@ID
Quss Yy Hmeler @LPLiInNLIS STems.

Derive the velocity and acceleration in polar coordinates.
e gumsaiear HosCeasbd wLHMD  WPHSSBSMETS
S(metl.
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S-6877 Sub. Code
22BMAGE4

B.Sc. DEGREE EXAMINATION, APRIL 2025
Sixth Semester
Mathematics
Elective - NUMBER THEORY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all questions.

1. Find the number and sum of all the divisors of 360.

360-61 e GUGHGL eTawsefllan eTaTawiEens  LOHMILD
gl (hs0srensulleneand smers.

2. How many numbers are there less than 500 which are not
divisible by 2, 3, or 5?

5005  @eopeurar eamsaid 2, 3, OOFH -y
QUGLILITS CTEITSHET TSSENET 2 GT6Tg) ?

3. Solve the simultaneous congruences 5x = 2(mod 7);
x = 2(mod 4).

5x = 2(mod 7); x = 2(mod 4) eremp @Gy GCBr WU @R&S

FOSTUTHEMET SiTés.
4.  Evaluate ¢ (m) for m =1,2...8.

m=12...8 sner ¢(m)-ar wH®UE STENS.



10.

11.

Find ¢(24).
$(24)-wws sraTs.
Show that 15 is not congruent to 2 (mod 4).

15 erarugl 2-&@ (L@ 4)-60 &FTeuFLLOTS @) (HESHTEH 6Ten

Hlemial.

Find o (n) if n = 987.

n = 987 -@ar o (n)ew s
Evaluate the exponent of 7 in 1000!
1000 @ev 7-@er O EGSmer I ILA[HS.
Solve 5x + 11y = 92.

Sira) : bx +11y = 92.

Solve 3x = —2(mod 7).

&irey 3x = —2(mod 7).
Part B (5bx5=25)
Answer all the questions, choosing either (a) or (b).

(a) Find the smallest number with 18 divisors.

18 cu@liumenas@EpenLw WasFS Ml eramaniianerd &mes.

Or
(b) Find the highest power of 3 dividing 1000!

1000!  ererug  3-<yd  au@uBheusHstar  CGuflw
HHNEDHE FTEOTS.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

Prove that n'® — n is divisible by 2, 3, 5, 7 and 13.

n'* —n eremug 2, 3, 5, 7 wHmd 136 EIEGUEWD eTar
Blep 9.

Or

Solve the linear congruence 5x = 2(mod 26).
5x = 2(mod 26) eam  Cpflwed Wy R8s

FoeTUTL L $rés.

Find the number of zeros at the right end of 79!
79! - GUED Wpigedled 2 GiTerm L&Slwss e
CTEITET HEHE UG HITEHTS.

Or

Find the wvalue of x and y to satisfy
243x +198y = 9.

243x +198y = 9 -aweu Yisd Cswudlern x  wHmibd
Y -6 SIILSMETE STeHTs.

Find 7 (12) and S (12).

T(12) wpmn S(12)-eow sramrs.

Or

Prove that a natural number n is divisible by 3 if
the sum of its digits is divisible by 3.

n ey @Quhend erer - eu@GUL CUTEIOTETgID
wHmb  Csemeuwrnargiwrer  Hlubsmer S
Gossngefler snbHsd 3-e au@GUBLD erar Hlemldl.

State and prove Fermat’s theorem.
Qurrolger Capmsans er(pdl HlemLdl.
Or

3 S-6877




16.

17.

18.

19.

20.

(b) If a,b,c are non-zero integers prove that (a,bc) =1
if and only if (a,b) =1 and (a,c) = 1.
a,b,c  eeruar UFHwoHD  (Ppp  eTEmEET  erafled
(a,bc)=1 <5 @més GCswewreargd LHHID
Gungorengionar  Hupsmar  (a,b) =1 LHDILD
(a,¢) =1 erar Hlemid.

Part C (3 x 10 = 30)

Answer any three questions.

If d,,d,...,d. are the divisors of N, prove that

¢(d)+¢(dy)+...+¢(d)=N.
dy,d,....,d, eeruer Neaw cu@s@h eravgertds @)L

o)+ 0(dy)+...+4(d,) =N eené sreamq.

State and prove Wilson’s theorem.
clldvsaten Cammsens er(pdl Hlemldl.

State and prove Gauss Lamma theorem.
smev Cewwr Cednsas erpd Hlepdl.

Prove that d(n) = Z ,u(d).
n d

d/n

M: MGU)U_I Moy STGHTS.
w Tl g oube

State and prove Diophantine theorem.

L CumsurerenLer Cspmsens er(pdl HlemLdl.
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S-7217 Sub. Code

22BMA1C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
First Semester
Mathematics
DIFFERENTIAL CALCULUS AND TRIGONOMETRY
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. If y=sin(ax +b), then find y, .

y=sin(ax +b) erafler y, & srews.

2. Define maximum and minimum value of a function.

b emmer BUGLE, wHmibd B&fm wHLsmeT euarwn.

3. Write the formula for subtangent and subnormal.
e CsrhCsr@h wHmD g CerGCaT(H o Ehssmen
GSTEDS TP
1 1 1

4. Find dy for x2 + y5 =a?.
dx

o1 1 d
x% +y% =a? eafled d—y 0 HTETS.
X



10.

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

the point (1,1).

(1,1) eremp yatefuded x* +y* =2 aramm eureIEE cuMmeTal

STLD SHTETS.
Define evolute.

ST QUENT GUENTUIm].

Write the expansion for sin” 6.
sin” @ e lfleuT&Essms eT(HFIs.
Expand tan56.

tanbf & eif&s.
Prove cosh?x + sinh? x = cosh 2x .
Hlmeys cosh®x +sinh®x = cosh 2x .

Write the formula for sinh™‘x and cosh™'xinterms of

logarithmic function.

sinh ' x bpmid cosh™x e Gsdrsms wLsms srmbe

T(PGIS.
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Part B (5x5=25)

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

11. (a)
(b)
12. (a)
(b)

2

. . x
Find y ,if y=— ———.
I G v 2)
2
y crafled y, & SHTeans.

T x-1%(x+2)

Or
Using Leibnitz formula, fine the nth differential

coefficient of x*logx .

Qelder v @sdrsmst LwaTLUBSS, x°logx e n
QUZl UMEECE(LY STETS.

For the ellipse x=acosé, y=bsinf, prove that
1

ds _ a(l—e®cos? )% where b® =a*(1-e?).
de
x =acosf, y=bsind TG Bereul L g5 @
1
%:a(l—e2 cos” 6)2 areul Blne|s Qs
b =a’(1-e?).
Or

Find the slope of the tangent with the initial line for

the cardioid r =a(l —cos8) at 8= % .

r=a(l—cosf) ererm QBEHEF cUMETEUMTEES, 9:% P

b CarhLer QsrhCariyharear FTilene &rams.
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13.

14.

(a)

(b)

(a)

(b)

Prove that the radius of curvature at ant point of
the cycloid x=a(f@+sinf) and y=a(l-cosf) is

4acosg .

2
x =a(f+sinb) HOILD y=a(l—cosb) GTEHTM
o (hemeuameTuden CHend ¢ LjeTaflulle) cuaneTa] T

4acosg era 16lmicys.

Or

Find the coordinates of centre of curvature of the
curve y=x” at the point [é, i} .

(%,ij ererm  LyaTertludled y=x2 GTETD  UEHETEL S

GUENETE| MLOWISHET UG FnMSENET HTETS.

Express cos’ 6 in a series of cosines of multiples of
6.

cos’ O e 6 @ Qupssder Csrenger CsTLyrs

NMMN&s.

Or
If 8129 = ggiz , show that 8 =1°58' (approximately).
5129 = gg—iz crafleo  €=1°58" (Cgrywumons) eren
Hlmie|s.
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15.

16.

17.

18.

(a) Express cosh®@ in terms of hyperbolic cosines of
multiples of 4.

cosh®0  wes O-ar wLEGd  Fureimenw
Qarenger Csmgrs alfsgl er(pgis.

Or
(b) If tan(x +iy) = u-+iv, prove that % = S22
v sinh2y
tan(x +iy) = u +ivaefe L=02 o Anas
? v sinh2y DIy
Part C (3x10=30)

Answer any three questions.

Find the maximum or minimum values of

u=2x% -y —x*+y*.

u=2x"-y)-x*+y" @ BuQum ooz  BsAm

FILIL|EHENET HTETs.
Find the angle of intersection of the cardioids
r=a(l+cosd) and r=b(1-cosdb).

r=a(l+cosf) womib r=bl-cosl) eew CBEHs
aumremrsEnsE QeLCu oder el (hs Caramsas
STEHTS.

Show that the evalute of the cycloid x=a(@-siné);

y=a(l+cosé) is another cycloid.

x =a(f—sinf) womid y = a(l +cos ) ereiiny 2 (HET cUaneTedl 6
SOBEIMT WHEDTIH 2 (HeT EUAMETLITGLD 6TaTd ST (hs.
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19.

20.

(a) Expand sin®6cos’ @ in a series of sines of multiples
of 6.

(b) Write the expansion of cos56.

(=) sin®Ocos’@ aes O a1 LLEEGSND wsar QAsTLITS
ellfl&s.

(<) Write the expansion of cos56.
cosbd e aflfleunsssans eT(Hs)s.
Separate into real and imaginary parts of tan™" (x +iy).

tan'(x +iy) g Quu wHYD sHuer LGHseTTs 19NSs)
GI'@@_I&?
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S-7218 Sub. Code

22BMA1C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
First Semester
Mathematics
CLASSICAL ALGEBRA
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

1. If a,B,7, 6 are the roots of x*+px®+qx*+rx+s=0. Find
3 1
pel

a,B,7,6 eemuar x'+px’+qx’+ra+s=0 EPQMBIGET  6Tenfled
()

z — | &HTe0TS.
o

2. If 2, a,ar are the roots of x®-7x?>+14x—-8=0 find the
r

value of 'a'.

L}

a
=, a,ar eauer x> —Tx*+14x-8=0 eafléd 'a' —er
r

LML STeHTs.

3.  What is a reciprocal equation?

SDOOED FOGTUM(H CTETDITE) 6TETET ?



State Descarte’s rule.

QLevaririger ellenws gnmis.
Prove : (a+b+c) (bc+ca+ab)>9abe.

Blmieys : (a+b+c) (be+ca+ab)>9abce.

Prove: n" >1-3-5....(2n-1).

flmejs : n" >1-3-5....(2n-1)

Find the coefficient of x" in the expansion of (3+2x)e " .

(3+2x)e™ -an flaursssded x" -er @GaTaHd Smems.
n+l 2n 1 on ) 1 on Y
Prove : log =0+ e R
n-1) n"+1 3 \(n“+1 5 \n°+1
Apieys : 1Og(n+1J_ 2n +l( 2n J‘:_l( 2n j5+
HAE OB ) et 3 P 5 (a2t
Find the n™ term of the series.
8 (5] 9 (5)2 10 (5]3
— =+ |+ |+
1.2.3\7) 2.34\7) 3457
QsrLfer n eug 2 mIliL| STes.
8 (5). 9 (5Y. 10 (5Y
—| = |+ =+ =+
1.2:3\7) 2:34\7) 3457
Find the n™ term of the series
1-2.3+4-5-6+7-8-9+...

QsmrLfer n eug 2 mIliL| STEs.
1-2:3+4-5:6+7-8-9+...

) S-7218




11.

12.

13.

(a)

(b)

(a)

(b)

(a)

Part B (5 x 5 = 25)

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

Find the condition that the roots of the equation
ax® +3bx? +3cx+d =0 is in Geometric progression.
ax® +3bx” +3cx+d=0 erémn EDETLM Q6T  PEOhISET

QumE@s Csrfléd o@mwlughstar Hlubsameranwd
SIS,

Or
Remove the fractional co-efficient :
2x? +§x2 ——x—i:0
2 8 16

Find the nature of the roots :
x° —6x*—4x+5-0
epemigafler serenamuis STaTs
x®—6x%-4x+5-0.

Or

Increase by 2 the roots of the equation
4x°-2x* +Tx-3=0.

gwetur® 4x°—2x°+7x-3=0 &7 (POESDET 2 e
Hafss.

State and prove Cauchy’s inequality.
sraduller swailaranawis gmml Hlnie|s.

Or

3 S-7218




14.

15.

(b)

(a)

(b)

(a)

(b)

Prove : @’ +b°+c° >abc (ab+bc+ca).

Aoieys : a’+b°+¢” >abe (ab+be+ca).

Prove : log3= log2+2(1 11 1 ! )

— =+
5 3 5° 555

1 11 11
—t...
35 55 j

Blmie|s : log3= log2+2(5 =

Or

Find sum to infinity of the series

i_’_ 4.7 N 4.7-10
20 20-30 20-30-40

Qarfler sB35L Uy FnbhSH HTeHTs.

4 47 N 4.7-10 N
20 20-30 20-30-40

Find the sum of n terms of the series.

1 1 1
—t ...
2.3 34 45

Qarifler 'n' 2 miILs6T euenT Fn (D HTETS :

1,1, 1
2-3 34 45

Or
Find the sum to n terms of the series
1.2-3+2-3-4+3-4-5+...
Qarfler 'n' 2 mULsET euadT sn (DB HTEms :

1-2.3+2-3-4+3-4-5+...

4 S-7218




16.

17.

18.

19.

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

If o,B,y are the roots of x°+px®+qx+r=0 form the

equation whose roots are f+y-2a,y+a—-28,a+ -2y .

a, B,y eamuar x’+px’+qx+r=0 —ar periseT el
B+y-20,y+a-20,a+ -2y @aeuhem CPOBIGATTSHS

QEHTETL FLOGTUTL_ L HMLDEHSE.

Solve : 6x°+11x*-33x%-33x%+11x+6=0.

&iés : 6x° +11x* —33x° —33x% +11x+6=0.

If sS=a,+qy+....+a, then prove that
2
s s s n
+ +...+ > unless a, =a,=...=q,.
$—a; $—a, s—a, n-1
§=a,+ay+...+a, aaild g =a,=..=qa, aar @dons Curg
s s s 2
+ ot > eran Hlmieys.
$—a; $—a, s—a, n-1

Find the sum to infinity.

1+2 1+2+3 1+2+3+4+

1+ + +
2! 3! 4!

shsPeumT F(hSL SHTams.

1+2 1+2+3 1+2+3+4+

1+ + +
2! 3! 4!

5 S-7218




20. Find sum upto n terms of the series.

1 1 1
+ + +...
1-4-7 4.710 7-10-13

Qarfled n 2 MILILSET U] Fn(HSED SHTEms.

1 1 1
+ + +...
1-.4.7 4.7.10 7-10-13

S-7218




S-7219 Sub. Code

22BMA2C1

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

Mathematics

ANALYTICAL GEOMETRY AND VECTOR CALCULUS

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define the angle between two planes.

@rear(H serhisEhsE QL wlorar Caransams cuaumI.

-1 y-2 z-2
2k 2

Find the value of K so that the lines X

and x—1:y—5:2—6

may be perpendicular to each

3k 1 -5
other.
x-1_ y-2 z-2 oD x-1 y-5_ z-6 e
3 2%k 2 PO T T T s o

Carpser geamsCaream OsmEssts @Q@mbsre  K-er

E LIS STeHTs.

Find the centre and radius of the sphere
2x% +2y* +22° —2x —42-5=0.

2x% +2y° +22° —2x—42-5=0 eerp Gsrergder evowid
LOHDOID BTD SIS,



10.

11.

What is the definition of tangent line of the surface?

uglier CQasrhCaTiq 6T euanLIamD 6Teime ?

Write the general equation of right circular cone.
Criteul L& sniblber ClLMg FOGTUTL ML 6T(LPGIS.
What is the definition of cylinder?

2 (HEeTuiler GUETWIEND GTETE ?

Define grad ¢ with an example.

grad ¢ -ew T(HSHSST_(HL6T GUETLIm).

Define divergence and curl.

Divergence wimmitb curl epw cuenguim.

If F= (3x2 + Gy)zT - 14yzf +20x2%k evaluate jﬁ’.dr where

C is the straight line joining (0, 0, 0) to (1, 1, 1).
F=(3x2+6y)2—14yzj+20x22]€ ereorigl C eresrugy (0, O, 0)
wHmID (1, 1, 1) eremm LeTatlsamer @anans@n CrrGsm(
erafled IF.dr wSHLIDLSE STETs.

c

State Stoke’s theorem.
wCLTEeL CarHnsamss Fnms.

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

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

(2, 3, —4) OO (1, -1, 3) e euPurs oD
LHOID X-DF&GG Qearurear serddler e
SIS .

Or
9 S-7219




12.

13.

(b)

(a)

(b)

(a)

(b)

Find in symmetry from the equation of the line
givenby x+5x—-2z=7;2x-5y+3z+1=0.

X+bx—2=T;2x-5y+3z+1=0 Camiig e

FETUTHS®ET FOFET culgelld Srams.

Show that the lines x+1_y+10 _z-1,

)

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

— 8 2 -4 7 1
Camhaem e(h SeTSSle DS cTand ST (hs.

Or

Prove that the lines x+1_y+10_z-1,

b

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

@gsrr(aaseﬁ Q@(H ST MLME 6Tam Hlmie|s.

Find the equation of right circular cylinder whose

axis is r_Y_Z and radius 5.
2 3 6
, X 'y _Z . . , ,
JENE 2. §=§=g DUSD YT 5-Ysabd Caerer

Crireul L 2 (meneruller FoeTUM L & &Tes.
Or
Find the condition for the equation

ax® +by* +cz® + 2fyz + 2hxy + 2ux + 20y + 2wz +d =0
to represent a cone.

ax® +by* +cz® + 2fyz + 2hxy + 2ux + 20y + 2wz +d =0
et FeruTh @@ sabau  GDHUUSDHETET
BlubSeTEn LIS STeHTs.
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14.

15.

(a)

(b)

(@)

(b)

If 7 is the position vector of any point p(x, Y, z)
prove that grad 7" = nr" %7 .
yerefl  plx, y,2) e Hoo Qeas i 7 eafled

grad7”" =nr"*F eren Hmieys.

Or
Find the wvalues of a b, ¢ for which
F=(x+y+az)z7+(bx+3y—z)}'+(3x+cy+z)l€ is
irrotational.

F=(x+y+az)§+(bx+3y—2)}+(3x+cy+z)l¥aeﬁru§]

FPOHNG eTalld a, b, ¢ a1 LILILGmeTs: SmeTs.

If F=(Qy+3)i+xz+(yz—x)k evaluate IF.d?
c

along the path x=2t% y=¢t;z2=¢t> from t=0 to
t=1.

F’:(2y+3)i+xzj+(yz—x)k aaflev  t=0  e&fled
@mps t=1 &5 x=2t% y=t; 2=t ererp U6
jﬁ.d? DG SHTETS.

(o}

Or

Verify Gauss divergence theorem for the vector
function F = (x3 - yz)i— 2x”yj+2k over the cube
bounded by x=0,y=0,z=0,x=a,y=a and
z=a.

x=0,y=0,z=0,x=a,y=a womibd z=a e@lb
SETRISETTE e LD SEEFHITLD Cogubd
F’:(x3—y2)i—2x2yj+2k erafled  &me LImui6y
Capmseng s,
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16.

17.

18.

19.

Part C (3 x 10 = 30)

Answer any three questions.

. . . . 8
Prove that sin®a+sin”? B+sin® y+sin®d =— where the

line makes an angle a, f, 7, § with the four diagonals of
a cube.

sin® o +sin® B+ sin® y +sin” =§ aar  STL(Hs  @QniE
a, B, y,0 aaruer  Caml(H&@n  epae6lll L &g @b

@aeLuwlerar Carenrid.

Find the shortest distant of the lines
x+2 y+6 z-34 a x+6 y-7 z-7

nd
2 3 -10 4 -3 -2
x+2 y+6 z-34 oimiD x+6 y-7 z-7 i
2 3  —10 P T4 T 3T P

@&rr@a;@é;@ @eL iUl L GonbhS UL SGITSMSS &HTeiTs.
Find the equation of the cone of the second degree which
passes through the axes.

SFassaflar  euflwms Gadeud @remLmbd g QeTe

FaDLA6T FLOGTUML eHL_& &TeTs.

Prove that

@ curllFxg)=(3V)F -(F.V)+ Fdivg - gdivF

(b) div(ij _2
r

r

Bmiels

5 S-7219




20.

Verify Gauss divergence theorem for
F(x2 - yz)z7 + (y2 - zx)} + (22 - xy)l% taken over the
rectangular parallelopiped 0<x<a, 0<y<bh,0<z<c.

0<x<a, 0<y<bh,0<z<c a@bd OCscueus QGamaTsrs

Hemogder B F(x2 —yz)z7 + (y2 —zx)f + (22 —xy)l% H&
srflen umley Camhmsans FhuMTEs:.

6 S-7219




S-7220 Sub. Code

22BMA2C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Second Semester
Mathematics
INTEGRAL CALCULUS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Define definite integral.

umTUNSS QsTansuil el euamrwm.

cos" xdx .

O 0 | N

2
2. Show that j sin" xdx=
0

sin" xdx=|cos" xdx erené sM_(Hs.

S t—|N
S|y

2
3. Evaluate I sin®x dx
0

sin®x dx

LEIA D&

O 10 |



z

2
Evaluate J‘cos8 xdx

0

cos® x dx

Sty

SO
11

Evaluate J.J. ydxdy .
00
11

LA H\S J.'[ydxdy
00
21

Evaluate J.J'dedy.
00
21

w8 96s [ [3dxdy
00
111

Evaluate “‘ _[ dxdydz
000
111

A9 Gs j”dxdydz
000
122

Evaluate jjjydxdydz
000

LA DS j.j'j’ydxdydz
000

S-7220




10.

11.

12.

Prove that g(m,n)= B(n,m).
Bpeys S(m,n) = f(n,m)
Prove that T(n+1)=n!
Blmieys T'(n+1)=n
Part B (5 x 5 = 25)

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

2 . N3/2
(a) Prove that J. - (s31/r21 x) 573 dx=".
; (sinx) *'“+ (cosx) 4

T
dx=— erer 5.
3/2+(cosx)3/2 4 Blmiay

j’ (sinx)?'?
; (sinx)

Or

T
(b) Evaluate de .
0 1+sinx

H9@s [— - dx

o1+ sinx
(a) Evaluate j x* e dx
LN Ix4 e’ dx

Or
(b) Evalute jx‘l sinx dx

wHI9H s jx4 sinx dx

3 S-7220




13.

14.

(a)

(b)

(a)

(b)

13
Evaluate jj(x2 +y3) dxdy.
02

13
wdHUAH s “'(x2 +y?) dxdy
02

Or

w1l
Evaluate .[ J.r sin@ dr dé

wHLIAHs ﬂ.r siné dr dé

Evaluate

O t—

Tj.(x+y+z) dx dy dz
00

w9 H s ji?(x +y+2z)dx dydz
000

Or

Evaluate I= sdydx use u= x%+y?,

11
-([-([1+x +y°

u=x"+y", v=x ere Lweru(hiSS)

N

11
“' 5dy dx g wFUbEHs.
001+9c +y?

4 S-7220




=

15. (a) Evaluate .[ e dx.
0

=

wdHUAH s je‘xzdx

0

Or

(b) Prove that F(éj =r.

Bmieys. F[%j =r

Part C (3x10=230)

Answer any three questions, choosing either (a) or (b)

2
16. Evaluate I = J-log sinx dx
0

T

2
wHIGRs I = J.log sinx dx
0

17. Obtain the reduction formula for '[ sin"xdx .

Isin"xdx - &1 G GSSrsdeer Gums.

7 a(l—cos®)

18. Evaluate J- .[2717“2 sin@ d@dr
0 0

7 a(l—cos®)
LA DS j IZﬂrz sin@ d@dr
0 0

5 S-7220




19.

20.

14122 y1-x%-y®
Evaluate j I

0 0 -1

11?12 -y?
LEHIADS J. I J.xyz dz dy dx

0 0 ]

Evaluate

(a) j x"(1-x)% dx

(b) sin” @ cos® 0 dé .

S Ik

LEIA D&

1
(=) J.x7 1-x)% dx
0

(=) |sin’@ cos®@ d6

S|y

Ixyz dz dy dx.

S-7220




S-7221 Sub. Code

22BMA3C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
DIFFERENTIAL EQUATIONS
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1. Solve : a(xdy+2ydx)=xydy.
Sirde alxdy+2ydx)=xydy.

2. Solve : ﬂ=#
dx x“+y“—2y
e ﬂ= 2

dx x®+y*-2y

3. Solve : (DQ—S)x—ély:O.
Siss : (D?—3)x—4y=0.

dx_dy dz

vz Xz Xy

s . 5y _de
yz Xz Xy

4. Solve :



10.

11.

2
d y+ﬁ tanx+ycos®x=0.

Solve : S
dx® dx

2
d g+ﬁ tanx+ ycos®x=0.
dx® dx

Sirés :
Define variation of parameters.
SfeTe|(HEsefler LIMUTL L cuenuD.
Solve : (x+y)dx+2dx+2dy=0.
Eirés : (x+y)dx+2dx+2dy=0.
Solve : xdx+zdy+(y+22z)dz=0.
Sités : xdx+zdy+(y+22)dz=0.
Eliminate the arbitrary function from Z=f (x2 + yg).
Z=fx*+y?) Amips senafsamunar QeudL el BbEs.
Eliminate @ and b from Z=(x+a)(y+b).
Z=(x+a)(y+b) Sps a womb b @ B,
Part B (5 x5=25)
Answer all questions, choosing either (a) or (b).

(a) Solve: (az —2x y—yz)dx—(x+y)2 dy=0.

Eiiés : (a2 —2x y—yz)dx—(x+y)2 dy=0.

Or

() Solve: x2=(1+p2).

Sise : x> =(1+p?).

9 S-7221




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Solve :

s :

Solve :

Sida

Solve :

s :

Solve :

s :

Solve :

s :

Solve :

3dy 3zdsv dy

+x—— +y=x+logx.
d y= g

4d—x+9ﬂ+2x+31y=et.
dt dt

4d—x+9dy+2x+31y=et.
dt dt
d’y dy
2 (2x-1) 2 (x—1)y=e".
DY (ox ) 1)y
2
xd—Z—(Zx—l)QHx—l)y:ex.
X dx
Or
2
iii g+n2y:secnx.
X
2
iii g+n2y:secnx.
x
2
x? d y+xﬂ—4y x®
dx*  dx
2
xzd—z+xﬂ—4y=x3.
dx dx

Or
(y2 +yz+2° )dx+(22 +zx+x2)dy

+(x2+xy+y2)dz:0.

s (y2 +yz+2° )dx+ (22 +zx+x2)dy

+(x2+xy+y2)dz:0.

dx® dx” X
s d’y o od’y  dy
+3x" —S+x— +y=x+1 .
a0y
Or

S-7221




15. (a) Solve: p*+q¢*=npq.

Sida p+qi=npq.
Or
(b) Solve: pxy+pq+qy=yz.
Si&s : pxy+pq+qy=yz.
Part C (3 x 10 = 30)

Answer any three questions.
16. Solve: (xp—y)2 =a(1+p2 )¢(x2 +y2).
Siga : (xp—y) = (1+p2)¢(x2 +y2).

2
DY _6(5+20)% 18y=6x.
dx

17. Solve: (5+2xf
dx

2
Siés : (5+2x)2%—6(5 + 2x)%+8y:6x .

2
18. Solve: 4x2%+4x5%+(x8+6x4+4)y:0,
X X

2
5}#&5&5 : 4x2%+4x5%+(x8+6x4+4)y=0 .
X x

2
19. Solve: x2d—32)+3x@+y= 1 5 -

d*y dy 1
68 X7 —2+3x—2+y= .
Sirde Ix? dr y (1—x)2

20. Solve: p*+q*-2px—2qy+1=0.

Sirde p?+q*-2px—2qy+1=0.

4 S-7221




S-7222 Sub. Code

22BMA3C2

B.Sc. DEGREE EXAMINATION, APRIL 2025
Third Semester
Mathematics
ABSTRACT ALGEBRA

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 = 20)

Answer all the questions.

Define Group.

(GO GUETWIm.

Define Permutation.
cufleng THOD GuenFWM.
Define coset.

@ METSSETD - EUETLIMI.
What is normaliser?

QWL 2 mILIL| GTETMTE GTETET ?

Define isomerism.

FLOG(HEYENL ML GUE WM.

What is quotient group?
GSOSHET LI, GTeTLIgl Wmg)?




10.

11.

Define unit in R.

R -6 Sjov@ auenyum.

Define subring.

2 _GTEUENETUILD QUGN TUIM).

Define ideal.

SHSSH eUETUIm.

What is epimorphism in R?

R -6 Qeuell senwewild eremmmed eresen ?

Part B (5 x5 =25)

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

(a)

(b)

If G be a group in which (ab)m =a”b™ for three
consecutive integers and for all a,b,e G then show
that G is abelian.

a,beG eeap Gosdo @opste. (ab)" =a"b"
gperm  Qarirsflurer  (prp aa@msERsGh G-
@ ms@wrammed, G eerug) erlieSlwuer erand sl (Hs.

Or

If A, be the set of all even permutations in S, then

show that A  is a group containing n!/2

n

permutations.
A, eraug S,-e0 2dter marsg @il afles
wrhprisefler Qsr@glriures @Qmpsrd, A, erearug n!/2

auflens LIHPBEISMETS CsTET_ GO  eTaTUMSS
STL(HS.

9 S-7222




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

State and prove Euler’s theorem.
weofler Cappsams erdl Hlepissalib.
Or
Prove that a subgroup of cyclic group is cyclic.

sPHE  Gagdlear  gmans@Gsder  &RHSWTETZ
eramiens Hlemliss.

For N be a normal subgroup of a group G then
show that G/N 1is a group under the operation
defined by Na Nb = Nab.

G- N eag Coiew o @Gowremd, G/N
ererigl  NaNb=Nab <  cuepgumdsiul L
Gosdler Ep QFudLEDL eTaTUSMETS ST (Hs.

Or

If f:G— G be a homomorphism then show that

the kernel k& of f is a normal subgroup of G.

f:G—>G eaeaug ol Cariggoammed, Hd k
@ms@Gouramd, <ig Cpiaw o @Gowrs G-
@ ®&GWL cTars ST (Hs.

If R be aring and a,be R then show that
@ Oa=a0=a,

i) al-b)=(-a)b=~(ab)

(i) (-a)(-b)=ab

(v) alb-c)=ab-ac

5 S-7222




15.

(b)

(@)

(b)

a,b eeatug R amawsded  @Q@mE@GLIETTD,

Qeéneu(maians HemNas.
() Oa=ad=a,

Gi) a(-b)=(-a)b=—(ab)
(i) (-a)(-b)=ab

(v) alb-c)=ab-ac

Or

Prove that the characteristic of integral domain D

is either O or a prime number.

@m @mudoanhs Osrasudeler wHlugsd D -er
AptulQuwey 0 odeg UsT  TaTenTs @) (HEESD
crariens Hlemligsab.

If f:R— R' be a ring homomorphism and S is an
ideal of R then show that f(S) is an ideal of f(R).
S oeag shssd R-&, [f:R—-> R emerw
o I Gamiggorame, f(S) &HSaHL0 f(R)-& @mé@nd
eTaTLIENSS &ML (H&.

Or

If F be any field then show that the only ideals of
F are {0} and F.

F eemug) semwonearmed, igem spHosL {o} womid F

L HCWL eraTLMmSE SML_(HS.

4 S-7222




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.
Prove that

n m

(@ a"a"=a"", mney

(b) (amy:a'"”,m,neZ

Blepase

(o) a"a"=a"", m,neZ

(<) (amy’:am",m,nez

If a,be G be a group then show that

(@) order of @ = order of a™*,

(b) order of @ = order of b'ab

(¢) order of ab = order of ba

a,b gearg G eramn GsS D @ (HHSTD, LeTeuhHeuamelDHanm
Blem 9.

() O(a) = 0<a’1)
(@) 0(a)=0("ab)
@) 0lab)=0(ba)

State and prove Cayley’s theorem.

CawQeev-er Capmseans er(pdl Hleplssab.

5 S-7222




19.

20.

Prove that 7 is an integral domain iff n is prime.

Zin eraig) Qgrensud e wHlingors @) mes Gt (b rerTe

‘n’ yang LsT eraantia @ (HEs Ceuam(Hib erar Hleplss.

State and prove fundamental homomorphism for a ring
R.

R aemp cuemerwisdler oqliven. CuonGsrissen GCspmsamns
er(pdl Hleml9&s.

6 S-7222




S-7223 Sub. Code

22BMA4C1

B.Sc. DEGREE EXAMINATION, APRIL 2025
Fourth Semester
Mathematics
SEQUENCES AND SERIES

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)
Answer all questions.
Define convergence of a sequence. Give an example.
R(PpEIE auflenguller mhIGSME UMD, 2 STTEUID F(HS.
Define a limit of a sequence.

@@ aflenguilen ererenceni euEnTWLIMI.

State the Cauchy’s second limit theorem.

Caradluler @ramLmb crevene CHHDSMNSE Fnmis.

Prove that any convergent sequence is a cauchy sequence.
ahgGeur @l Qgrireuflamsuybd Caradl Csriireifas
eran Hlmieys.

State Kummer’s test.

@wifler Cergamareanw gmmnis.




10.

11.

n

Test the convergence of the series oy

n

pop craid Qgrffler emh@se satmwawu Cardss.
n

1

. 1 1
Show that the series 1- 5 +—— 1 +... converges.

3

1—l+l—l+ BI@GL eTer ST (ha&
ztg 2t (HI& .

Define a absolutely convergent series.

S&T @(HEIEGSO auflenganw cuenwuimI.

Define conditionally convergent series.

Blubsmer emEi@ CSTLMT eUanTuImI.

Define Cauchy product of series.

cuflengullerr smadl ClLmESMED U TLIMI.

Part B (5 x 5 = 25)

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

(a)

(b)

Prove that ( n

is a monotonic increasing
n+1l

sequence.

( Zl} ererugl @flwduner gmib @pni@ cuflang erer
n
Blep S

Or

Prove that a sequence (an) cannot converge to two
distinct limits.

(@,) caud @m @uie aflms @wm QeausGauprer
erevenevaatled @allwing erar HlemLdl.

5 S-7223




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

1 1
+ I
n+l n+2 n+n

Let a,= prove that (a,)

converges.

1 1 1
a, = + +...+ afleo  (a efge
" n+l n+2 nin oo (@) dpe
SETENLOW|EnL W 6Tem [5lmies.

Or

With the usual notations, prove that

l[(n+1)(n+2)(n+n)]% —4/e

n

QULPESLOTET &N O smear Lwetu(HSS)
L4 +2)...(0+n)le > 4le aan Hmos.

n

State and prove comparison test.
UL H& Corgamaranwis gnm blepd.

Or
. 2"n!
Test the convergence of the series 2 by
n

D’Alembert’s ratio test.

2'n! : S
X— T @MHEGIMO g Sjbuiiey  aldlg

n

Corganananws Garear(H Candlss.

Prove that any absolutely convergent series is
convergent.

ahs @M SalEs @RMEGL CSTL(HL, @b QHhIEGLD
QarLi eram Hlmies.

Or
Show that Zﬂ is a conditionally convergent
n
series.
1) . o .
ZT @b Blubsamer emE@GD QFTLT erar Hlimies.

3 S-7223




15.

16.

17.

18.

19.

20.

()

(b)

If the series > a, and Xb, converge to the sums a

and b respectively and if both the series converge
absolutely, prove that cauchy product XC,

converges absolutely and has the sum ab.

Qariiser 2 a, wHoD 2b, Yaig a.b &3 salsg
ROEIGD aalld gar stadl dumssd >C, b abss
558 @ORGD e flpiays.

Or

State and prove Riemann’s theorem.
forafler Cappsens sl Blmies.

Part C (3x10=230)

Answer any three questions.

n—oo

1
Show that lim [a ”} =1 where a >0 is any real number.

lim [

1

a”}=1, a>0 e Qi erer, erar Hlme|s.

State and prove Cauchy’s second limit theorem.
sradluller @reamLreigl e Cshmsams Faml Hlmieys.

State and prove Kummer’s test.

@wifler Cergamearenw gl Hlmieys.

State and prove Leibnitz’s test.

Slafleller Camgamaranws gl Hlmieys.

State and prove Abel’s theorem.
g@ualer Cappams erpd Hlpieys.
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S-7224 Sub. Code

22BMA4C2

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

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Define a subspace.

o arCleuaflenws euenyuim.

Define a linear span of a set.
@@ sasElan @b Uy Bl ms iy
What is the definition of dimension?

uflorenrgder cuenguenD eTeie ?

Define basis of the vector space.

QeusL it Heuafluden jqssaTsamns euauLImI.

Let T:V - W be a linear transformation. Prove that
dimv =rank T +nullity T.

T:VsW eeaug em Cpilud o @mormhod eeafléd
dimv =rank T + nullity T erer eueniys.



10.

11.

If T:R*> > R? is defined by T(a,b)=(2a-3b, a+4b)

verify that T is a linear transformation or not.

T(a,b) = (2a - 3b, a + 4b) aran T:R* - R? &
auepupssiiurLmed T g Crflued o puorhowr dag
@oamawr car Cardlss.

Define symmetric matrix.

F&ET Semflenw euanTwim.
Define rank of a matrix.
Q@@ Aetlufler srsamg euanTwim.

If 1 is a eigen value of A then prove that KA is an eigen
value of KA. Where K is a scalar

Alfler uiser wdiiy A erafld KA uler sjuiser wdiiy KA
eram Hlmieys. @@ K ereig) eTemenTeney.

-b —c
Find the characteristics equation of ( L0 j

-b -c
( 10 ] a1 SpLiwied sETUTL L& SHTeETs.

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

(a) Let V be a vector space over a field F, prove that
Q) oaou-v)=ou-mw
i) ou=av and x#0=u=v

(1) ou=pvanduz0=>a=4.

9 S-7224




12.

13.

(b)

(a)

(b)

(a)

F erenp sergdenr Bgemwnps Qeusi Qeuall V' erefled
Epsasareupenm Hlmies.

Q) oau-v)=ou-ow

i) ou=av and x#0=>u=v
(1)) oau=pvand uz0=>a=4.

Or

Prove that the union of two subspaces of a vector

space need not be a subspaces.

@@ CdeusLr CQeuefluler @@ 2 dr@ouafisafier CairliLs
sawb 2 ehleuaflung @més Ceuaryuidloame eTearuams

Hmieys.

Prove that the vectors (1, 2, 1), (2, 1, 0) and (1, -1, 2)
are linearly independent.

QeusLiger (1, 2, 1), (2, 1, 0) wHmD (1, -1, 2)
eramienel Criflwied srrudHmane erar Hlmies.

Or

Show that (1, 1, 0, 0), (0, 1, —1, 0) and (0, 0, 0, 3) R*
are linearly independent.
(1, 1, 0, 0), (O, 1, =1, O) wWHMID (O, O, O, 3) er&LDd

R* & o emameneu @ Uiy FTITSS eTal & (hs.

State the prove Schwarz inequality.

svgaumialler oaflerenwenw gl Hlmieys.

Or

5 S-7224




14.

15.

(b)

(a)

(b)

(a)

(b)

Prove thatis V=W e W-+.

V=WeW"eae Hlmie|s.

Prove that a square matrix A is symmetric iff

A=AT.

A erayid &g el wsfrmeng A = AT Gra Blmie|s.

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

1 2
Show that the matrix A={3 J satisfies the

equation A*-2A4-51=0.

1 2
A:{8 J aab  <iell A*-2A-51=0 ead
soerUml L Uisd Qe eaears sm(hs.

Or

State and prove Cayley Hamilton theorem.

Caall-CanileL e GCapmsans daml Hlmnie|s.

4 S-7224




16.

17.

18.

Part C (3 x 10 = 30)

Answer any three questions.

Let V be a vector space over a field F and S be a non-

empty subset of V . Prove the following.

(a) L(S) is a subspace of V

®) S c L(S)

(c) L(S) is the smallest subspace of V' containing S .
F ey sargden Ssawps Qeus i Geuall V wpmnd S
aerug Vo oer Qeuppmm 2 sewd erafld Spsemeunenm
Bmieys.

(@) L(S) ererugy V 6 2 drQeuafl

(=) S c L(S)

@) L(S) eremugi S evw Qupmiater Blas AV uler
o arhleuafl eram Hlmieys.

Prove that any two bases of a finite dimensional vector

space have the same number of elements.

@m wgeyn ufloraraperer Ceusl i Geuefluder erbg @)
91955 GBI & (G5 LD &L eTasoT6nt) & en g udl e 2 MILILSaTL
QupH(HEGD erar Hlmieys.

If V and W are vector space, show that L(V, W) is also a
vector space.

V wopgid W eretuer QeusLit Qeuellsar erafled L(V, W) e
QeusL i Qeuafl Q@b erar &T([Hs.

5 S-7224




19.

20.

State and prove Gram-Schmidth orthoganalization

process.

symb-eviflsSlen CaniG&ssnssame gl Hime|s.

Find the eigen values and eigen vectors of the

6 -2 2
matrixA={-2 3 -1|.
2 -1 3
Sjanfludler erwsenr WL LHMID eTWs6T CeusL T SHTems
6 -2 2
A=|-2 3 -1|.
2 -1 3

6 S-7224




S-7225

Sub. Code

22BMA4C3

B.Sc. DEGREE EXAMINATION, APRIL 2025

Fourth Semester

Mathematics

TRANSFORM TECHNIQUES

(CBCS - 2022 onwards)

Time : 3 Hours

Part A

Maximum : 75 Marks

(10 x 2 = 20)

Answer all questions.

1.  Prove: L(t%) = ﬂ

23%

r

1
& : L(téj=—3 .
Hmey "

2. Find: Llsin®2t).

SHTETS L(sin3 2t).




10.

Find: L% 5 .
s+2s+5

sreans 1 Lt 5 .
s+2s+5

Define even function.

@rlenL& Fmienll euanwm.

Write the formula for ‘a,’ in the Fourier cosine expansion

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

0,7) & flx)-ar Syfur Qsrevser odfeded ‘a, —ar

&SI TEDS T(PGIS.

Define : Fourier cosine integral.

auaqwm : S flur Qarenser Qsmansui(.

Find Fourier sin transform of f(x)= % .

flx)= % =67 ST anaer 2 (HLTHDHLD STems.

Define Fourier cosine transform.

Siflwm QErensen 2 (HLOTHDSMS UG TUIm).

n

S-7225




Part B (5x5=25)
Answer all questions, choosing either (a) or (b).
11. (a) Find: L{2e™).

STGTS L(t26_3t).

Or
. 1-é'
(b) Flnd:L{ " }
ST L{l_et}
t
. -1 1
12. (a) Find: L {(s+1)(s2+2s+2)}

reme L4L3+U@;+2s+2ﬂ'

Or

Find: |- $F2 |
® " [(.92 +4s+5)2}

e 2 L —s+2 .
e {(32 +4s+5)2}

13. (a) Prove:%zl—%+%—%+....
Blmeys %zl—%+%—%+....

Or

3 S-7225




14.

15.

(b)

(a)

(b)

()

(b)

Expand f(x)=x(-7 < x < 7) as a Fourier series with
period 27 .
27 Qe Qaueflded flx)=x(-7<x<7) & Syfwi

Qargre NMss eT(pgis.

State and prove convolution theorem.
wiglius Ceppses sl Blmes.
Or

Prove that : F,{xf(x)}= % .
s

Apiays : Fc{xf(x)}:%.

Find : 2z [m} .

HTGHTS : Z{m}

4 S-7225




16.

17.

18.

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

(a) Find: L(te_t cost).

© ¢ -z
(b) Evaluate : J.e ¢ _ar.

0
() &TERTS : L(te‘t cost).

= ol _ o
() LIPS : j dt .

0

2
d’y + 2ﬂ+ 5y =4e” using Laplace transform

Solve —=
dt* dt

given y:d dt:O when t=0.

QTLITED ® (FLOTHDSMSL] Lweru S
de dy _ —t .. _ . _dy _
W+ZE+5y—4e o &iss t=0 eafler y= 415—0

erand CarH&siuLl(HeTeng).

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

X O<x<%
T—X %<x<7r

X O<x< %
flx)= -ng (0,7) &S Qamanger

T—Xx %<x<7r

QsmLir smers.

5 S-7225




19.

20.

State and prove Parsival’s identity.

umiréleueven pHEmmmenwanws sl blnies.

Solve : y(k+2)-4y(k+1)+4y(k)=0 where y(0)=1,

y
Y
Y

1)=0
)

(k+2)-4y(k+1)+4y(k)=0

1)=0

g Siss @ y(0)=1,

S-7225




S-7226 Sub. Code

22BMAA1

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied —~ ANCILLARY MATHEMATICS -1

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

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

Define Equivalent Matrices.

FLOLOMET SEWTHET — GUEDTWIM).

2
Find Eigen Values of { 3}.
1 4
{2 3} o :
-6 3&E LI SHTEHTs.
1 4
Solve p=tan(y—xp).
&rés p=tan(y—xp).
Solve (D2—4D+3)y=0.
Siés (D —4D+3)y=0.
Find y, if y=log(ax+b).
y=log(ax+0b) eralled y, -85 Srams.

Write down the Cartesian formula for radius
of curvature.

QUMETEUE] YT STETUSHSTET  &MiTeslWer E&GSSTsas

T(PGIS.




10.

11.

Evaluate J.xex dx .

wHLIH s J-xex dx .

Evaluate J-x4 e dx by using Bernoulli’s formula.

Ix4 edx-gg  QuiCGarmiel  @sdrsens  LweaTLHSS
LENUIGES

Expand tann@.
tann@ &lfleyuhssis.

Expand cos” 6.

cos” 6 - alfle LS.

Part B (5 x 5 = 25)

Answer all the questions.

8 -4
(a) Find the Eigen values of the Matrix [2 9 } .

8 —4
[ } T jewtlufler gseir LU STeHTs.

2 2
Or
(b) Verify Cayley Hamilton Theorem for the Matrix

1 0 3]

A=|2 1 -1].
1 -1 1
1 0 3]

A=|2 1 -1| eeamn s@fleow Qsued anmsldLer
1 -1 1

Cappsdn@ sNunTés.

5 S-7226




12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Solve xyp®+(x+y)p+1=0.

&iss xyp” +(x+y) p+1=0.
Or
Solve (D2—6D+9)y:e3x.

Sirse <D2 —6D+9)y:e3x .

Find the n'* differential co-efficient of xe* .

xe*-ar n” euamswS () Qs sTaTs.

Or
What is the radius of curvature of the curve
x*+y*=2 at the point (1,1).

xt+y'=2 e yerefl (1,1) eemm  euavereuanyuder
UTEBSE HTEHS.

Prove that '[OA log(1+tané)d 6=%10g 2.

J.;r“ log (1+tan «9)d6’=%log2 eTa 16l micys.

Or

Evaluate '[ xsin2x dx .
wdHUH s .[x sin2x dx .

Express cos86 in terms of siné.

cos868 -g sinf aldlgafler GeuafliLiBGs)s.

Or
If Slz 0_ 2812 show that §=1°58" approximately.
Slgezzg—ig aafld®d  0=1°58 syreflwuns eTars
ST (H&.

3 S-7226




16.

17.

18.

19.

20.

Part C (3x10=230)

Answer any three questions.

1 2 1
Verify the Matrix A=0 1 -1 satisfies the
3 -1 1
characteristic equation and find A™".
1 2 1
A=|0 1 -1]| et ewiludler SpifudL Fwerum el
3 -1 1

sflumigg wHmb A~ AU STaETs.

Solve (D*~5D+6)y=e" cos2x .

Sirde (D2—5D+6)y:ex cos2x .

If y=sin'x prove that (1—x2)y2—x y,=0 and
(1=%%)3,.5-@n+1)x Y, —n%y, =0.

y=sin""x erasfled (l—xz)y2—xy1=0 LHMILD

(1-2*)y,.,-@n+1)xy,,,—n"y, =0 een Anas.

(a) Evaluate .[ xlog(x+1). (4)

(b) Prove that J-% (sinx)" de=" (6)
0 (sinx)” +(cosx)” 4

(=) wHIIGS jxlog(xﬂ).

% (sinx)” z
(<4) - —  dx=— erarn as.
=% J.O (sinx)”? +(cosx)” 4 Bo

Prove that 2° cos” 0—cos70+7cos50+21cos36+35c0s6.

2% cos” @—cos70+Tcos50+21cos30+35c0s6 eram Hmie,s.

4 S-7226




S-7227 Sub. Code

22BMAA2

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - ANCILLARY MATHEMATICS - 11

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Section A (10 x 2 =20)

Answer all questions.
If p=x>+y—2z=1, find grad gat (1,0,0).
(1,0,0) earm yateNufer P—ar smiiey eisb STaETE.  @HIE
p=x"+y-z=1.
Define Solenoidal.
&H(HETE| eUenTwml.
Find the solution of (D*—4)y=0.
(D2 —4) y=0 - 2w Sie) srems.

Write the complementary function for distinct root
occurred.

@ e CeuetCoummen eLpemBISaTeT SHIMEMESTITL| 6T(LPGIS.

Define Limit of a function.

GTOLEMEF FMTEN LI GUENTUIMI.

Define Odd function.

QRhEnmHLIENL FTTL| GUETWIm).



10.

11.

Write the formula for Newton’s forward interpolation

formula.

Bl Laflar  parCamsdwu  @eL sbemad  &SHisms
T(LPSIS.

Define Central Difference Operator.

eww GCeumur® Gswed euanrwim.

Write the formula for covariance between x and y.

X wHopmbd Y QeLuld oder oLer WLIN GSHTSMNS
CT(LPGIS.

Define positive and negative correlation.

Cpiianp HHID erdlioan LU Dey eUeTUD.
Section B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Ifg= log(x2 +y? +z2) find Vg.

¢ =log(x?+y* +2%) aafld V¢ srams.

Or

®) If F=xz%-2x%yzj +2yz*k find curlF at

1,-1,-1).

1,-1,-1) eTET Lyeraflufled

F =xz% — 2x2yzf +2yz'k —ar F(HLEGOL TS

9 S-7227




12.

13.

14.

(a)

(b)

(a)

(b)

(a)

Solve (3D? + D—14)y =5+13¢* .

(83D*+ D-14)y =5+13e™ Sigsayid.

Or
2
Solve x> d Z+xﬂ—9y =0
dx dx
2
x” j 32} +x3—y—9y = 0-aweu SiidsHab.
x X

Expand f(x)=(7-x)* in (-7, 7) as a Fourier

Series.
(-7, ) -of(x)= (ﬂ—X)Z—GU)U_I Cumilwfler QsrLgrs
cllfeumd@s.

Or

Find a half range sine series which represents

f(x)=sinpx for p not an integer in the interval

O<x<rm.
f(x)=sinpx -ew st QsTigrs srars. @RS

0<x<7Z-& p eatugl @b (PPSSHET DG

Find the value of y at x =46 and x = 63 from the

following data

X 45 50 55 60 65

y: 114.84 96.16 83.32 74.48 68.48

3 S-7227




Qar@ésriur L grefled x =46 wHML X =63 - Y-

&1 I STeTs.

X 45 50 55 60 65
y: 114.84 96.16 83.32 74.48 68.48

Or

(b) Apply Gauss’s forward central difference formula
and estimate f(32) from the following table

X : 25 30 35 40
y = f(x) 0.2707 0.3027 0.3386 0.3794
sr&slllenr eow Coumiuin® G&sHrsens LweTUBSS
f(32) —er U srams.
X : 25 30 35 40
y = f(x) 0.2707 0.3027 0.3386 0.3794

15. (a) Show that the correlation coefficient is independent
of the change of origin and scale.

U (Hne| Cepaeier epUpsL LOHMID S6Te S LD
gmrudHD WwrHOBIGMmer C&Tey(HE@GW erar Hlme|s.
Or

(b) Find the rank correlation coefficient between in x
and y.
x . 165 167 166 170 169 172

y 61 60 635 63 615 64

4 S-7227




16.

17.

18.

19.

X wombd Y @erulld 2aer g7 @l Oney Carpae
SIS,

x : 165 167 166 170 169 172

y: 61 60 635 63 615 64

Section C (3x10=30)
Answer any THREE questions.

If F =x%yi +y°2j +2°xk , find curl curl F .

F = x%yi + y*2] +2%xk -&@& F smeflen smener srems.

Solve (D? +5D+6)y = 4cosbx .
(D? +5D+6)y = 4cosbx —amw Sissab.

Expand the function f(x)=xsinx as a Fourier series in

the interval (-7, 7).

(-7, 7) eap @ Qaeflder f(x)=xsinx Cumiwr
QsrLprs llfleuns@s.

Find fat x = 43 and x = 84 for the following data

x: 40 50 60 70 80 90

6 : 184 204 226 250 276 304
Qarhssiul L srajsE X =43 wpmb x =84-o O—;ar
I STems.

x: 40 50 60 70 80 90

0 : 184 204 226 250 276 304

5 S-7227




20. Find the correlation coefficient between x and y.

x: bl 63 63 49 50 60 65 63 46 50
y: 49 72 75 50 48 60 70 48 60 56

X woHmb Yy Gerule U Hne| QEpael &rems.
x: bl 63 63 49 50 60 65 63 46 50
y: 49 72 75 50 48 60 70 48 60 56

6 S-7227




S-7228 Sub. Code

22BMAA3

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied: ANCILLARY MATHEMATICS III

(CBCS - 2022 onwards)

Time : Three Hours Maximum : 75 Marks

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

What is a particular integral?

SNS0FTENE TETMTE 6T6bTen ?

Eliminate ¢ and b z=(x +a)(y+b)

a wppbd bEses z=(x+a)(y+b)

Write the solution of f(p,q)=0.

f(p, @) =06 Siteweu er(pg.

Write the Lagrange’s equation and its auxillary equation.
syreredler FOGTUT(H  WOHMID  ASET FlewawT  FOGTLIT(H
Slweihenn eT(ps).

Evaluate L[t* +2t+3].

LI STems L[t* +2t+3].
Define L'[F(s)].

L'F(s)] cUeNTWIMI.

'

Write the formula for y' wusing Newton’s Central

difference.

Bl Lafler enow elgSwunsiivig y' 61 GSHrb (g



10.

11.

12.

13.

Write the formula to find maximum of a given formula.
Qar@ssiinl L grmier Wens LU sTanr @GSSTD er(pgl.
Define T'(n).

I'(n) - cuewywm.

Prove p(m,n)=p(n, m).

Blmeys S(m, n) = p(n, m).

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

822 0z 92

Solve ——4—+3z=¢e"".
(a) olve " o z=e
9%z 0z 9
7 ——4—+3z=e¢".
Sirda " P z=e
Or

(b) Eliminate f, z=(x+ y)f(x® —y%).
f - Bé&s z=(x+y)f(x*—y%).
(a) Solve q =xp+ p*

LTS g=xp+p>.

Or
(b) Solve z=px+qy++1+p>+q°®
LTS z=px+qy++1+p*+q*.
(a) Evaluate L[sin®¢] .
S STeTs L[sin®¢].

Or

_ -3
Evaluate L —°> 2 |,
®) [82+4s+13}

-3
il srames L __ 579 .
Ao {s2+4s+13}

5 S-7228




14.

15.

(a)

(b)

()

(b)

Find f'(1.5).
x 15 2 25 3 35 4
f(x) 3.375 7 13.625 24 38.875 59

f'(1.5) srars.
X 1.5 2 2.5 3 3.5 4
f(x) 38.375 7 13.625 24 38.875 59

Or
Find y'(0.6).
x 0 02 04 06 0.8 10.
y(x) 0 0.12 049 1.12 2.02 3.2
y'(0.6) smears

x 0 02 04 06 08 10.
y(x) 0 0.12 0.49 1.12 2.02 3.2

V4

2
Prove 2'|Asin2’"’1 0 cos™ 6 dé = p(m,n).
0

T

2
Pmeys 2.|.sin2m_1 0 cos™ 10 dé = p(m,n).
0

Or

Prove 2Ie’y2y2”’1dy =T(n).
0

Hmiais 2f e y*"dy =T(n).
0

3 S-7228




Part C (3 x 10 = 30)

Answer any three questions.

9%z 9 ) 0z )
Solve — =a"z given that when x =0, Py asiny and
X

% .
dy

. 0z . L .
x = 0erabCuing) gzasmy wHmb  —=0 eaflé®

2
% =a’z g §iss.
x

Solve (x* —yz)p+(y* —zx)g=2> —xy .

Sir&e (x> —y2)p+(y* —zx)g=2"—xy .

Evaluate L‘{ 1 } )
(s=1D(s+1)(s+2)

1
. . L—l .
oAl sreire [@-&XS+D@+2J
Find the maximum value of x for which f(x) is
maximum. Also find the maximum value of f(x).

x 0 10 20 30 40
fix) 1 0.9848 0.9397 0.8660 0.7660

x ar eths WHUILGE f(x) Hsuls wIAUY ear sTams
Cogid f(x) - ér Wens WHLIL| STes.

x 0 10 20 30 40
flx) 1 0.9848 0.9397 0.8660 0.7660
_I'(m)I'(n)
Prove f(m, n) _—F(m+n) .
_T(m)I'(n)
Blpase f(m, n) = I(m+n)
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S-7229 Sub. Code

22BMAA4

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - OPTIMIZATION TECHNIQUES
(CBCS - 2022 onwards)
Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

1.  What is a linear programming?

CrMlwed Blremésd eTammmed creime ?

2. How do you obtain a graphical solution?

uTUL $Tene GTeUeUTM <HENLGUTUI?

3. Define basic solution in simplex method.

safl Latps Wpenpulld gLl Sieneu euamrum.

4, Define a surplus variable.

Wens wrdl euenyuimi.

5. When is transportation problem unbalanced?
eriCung) e CUTEGHEUTESE SENTHE FL@HDG ?
6. Define a transportation problem.

Curs@GaITSg SamEamd: eUaTW).

7. What is the assignment problem?

REIGEL_ () SESE, CTETDITED CTETET ?



10.

11.

Is assignment problem, a special case of transportation
problem? Justify your answer.

RFIGEL(H sas@ erarug CuTsE eursgisamsder  sefl
uesWT? USa)s@ Hlumub sam.

What is idle time on a machine?
Qupdlrsdern g Ceuamauldem GHrb erammmed erebre ?
Define a sequencing problem.
auflansLi(HSGILD SEmTEHE U TUImI.
Part B (5 x5=25)

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

(a) Write the five major steps of mathematical
formulation.

salls  saESTE 2 (heuTdsedlen  @bg QU@L
UigBleneEemeT 6r(Lps)s.

Or
(b) Solve by graphical method
Maximize : z = 20x; + 40x,
Subject to : 36x; +6x, 2108,
3x, +12x, = 36,
20x; +10x, 2100
X;,%9 20
cueyuL (pepuiled Sigé:
Qup wHiy srens : 2 =20x, +40x,
Gemeumeuareupenm QummSg 36x; +6x, 2108,
3x; +12x, = 36,
20x; +10x, 2100,
X1,%9 2 0.
9 S-7229




12. (a)

Write the simplex algorithm.
safl Lerps (e Ceudapament gam.

Or
(b) Find all the solutions X, + 2%, + x5 =4,
2%, +x, +5x5=5.
Spasg  STeysemerd  sTers. X +2x, + x5 =4,
2%, +x, +5x5=5.
13. (a) Explain the six steps involved in solving a
transportation problem.
Curs@eursg sansE Sieller <@m  UigbHlevosamer
ollemd @ s.
Or
(b) Solve by VAM method
D E F G Available
11 13 17 14 250
B | 16 18 14 10 300
21 24 13 10 400
Demand 200 225 275 250
Caursaller Camrmu weppuiedleh Sirds.
D E F G éeciug
A 11 13 17 14 250
B | 16 18 14 10 300
21 24 13 10 400
Gganau 200 225 275 250

3 S-7229




14. (a)

(b)

15. (a)

(b)

Solve the assignment problem.
w X Y Z

A /8 7 9 10

B |7 9 9 8

c (10 8 7 11

D \10 6 8 7
RGE_(H sENS Sidbs

w X Y Z

A /8 7 9 10

B |7 9 9 8

c (10 8 7 11

D \10 6 8 7

Or
Explain the mathematical representation of an
assignment problem.
8158°_(Hé savsdler safls augel wrdlfleow alers@s.
Explain processing of n jobs through 2 machines.
n Couemersanar 2 @uibSrhiger QLD
auflemsliLbhsgleuams alerd@s.
Or

Find the optimal sequence, if passing is not allowed
from the machine hours for jobs given below.

Job 1 2 3 4 5 6 7
MachineA 3 8 7 4 9 8 7
MachineB 4 3 2 5 1 4 3
MachineC 6 7 5 11 5 6 12

4 S-7229




16.

&Gy odter Ceaumas@pssrear Quipdly Crrsse,
Cauamar euflens Quipdlysdled wIOTESH erald 2 &bs

auflenaeml &TeTs.

Geuana 1 2 3 4 5 6 7

Qupdyp A 3 8 7 4 9 8 T
Qupdyp B 4 3 2 5 1 4 3
QupHyo C 6 7 5 11 5 6 12

Part C (3x10=30)

Answer any three questions.
Solve
Maximize z = 50x; +60x,,
Subject to 2x, +3x, <1500
3x; +2x, <1500,
0<x, £400,
0<x,<400.
Siéa :
Quflw wHiiy sreaws : 2 = 50x; +60x,
Gemeu(meuameupenm QuTmSE 2x; +3x, <1500,
3x, +2x, <1500,
0<x, £400,

0<x, <400.

5 S-7229




17. Solve by simplex method
Maximize z = 5x; + 3x,
Subject to x; +x, <2,
5x, +2x, <10,
3x; +8x, <12,
x,20,x, 20
safl Lanps wperpuled Sids :
Qup LU srars @ 2 = 5x, +3x,
Gereu(meuameupenm GuUTmSEH X + Xy <2,
5x; +2x, <10,
3x; +8x, <12,

x,20,x,20.

18. Explain the method of finding basic solution to
transportation problem by North west corner rule.

Curs@ eursgl savsdler gLt Sie sramib eulGwhHd@
epe (panmenil l6md@Hs.

19. Solve the assignment problem.

A B C D
I 1 4 6 3
1I 9 7 10 9
Im (4 5 11 7
v 8 7 8 5

Curs@eursg sasms Sidss :

A B C D
I 4 6
m {9 7 10 9
111 4 5 11 7
v 8 7 8 5

6 S-7229




20.

Find the optimal sequence from the machine hours for
the jobs given below.

Job 1 2 3 4 5

MachineA 5 1 9 3 10

MachineB 2 6 7 8 4
Qereumd Couamavasaflen @uibHrnd Crrsang Csrar®h 2 @bs

UflenFen &Teirs.
Couemew 1 2 3 4 5

Qupdyvp A 5 1 9 3 10
@Qupdygp B 2 6 7 8 4

. S-7229




S-7230 Sub. Code

22BMAA5

U.G. DEGREE EXAMINATION, APRIL 2025
Mathematics
Allied - STATISTICS -1

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all questions.

Find the median for 54, 81, 84, 71, 61, 57, 68, 54, 56, 67,
49.

54, 81, 84, 71, 61, 57, 68, 54, 56, 67, 49-@Qér @eL Hleane
GITGHTS;.

Find the range of 20, 22, 27, 30, 40, 48, 45, 32, 31, 35.
20, 22, 27, 30, 40, 48, 45, 32, 31, 35. 67 N&FF HTENS.

Define 3,5, .
aswnup B, 5.

Write the Karl Pearson’s coefficient of skewness.

s Wwirsaler CamLé Ca(panel er(pgis.

Define positive and negative correlation.
Wleng HMID Germ L (Hhnenel euanFuimI.

If b, >1 then prove that b, <1.

b, >1 erafled b, <1 erar Hmie]s.



10.

11.

Write the Lagrange interpolation formula.
Qevsyrergder @QenL & sHeauflliL] GSSHTEMS 6T(HIs.

(AB)=975;  (aB)=100;  (AB)=25;  (af)=950.
Find (A), (B).

(AB)=975;  (aB)=100; (AB8)=25;  (aB)=950
sreas (A), (B) .

State Bowley’s index number.

Queredudler @GMUIL () ereiT 6r(LPGIs.

Write the methods of measurement of trends.

Curs@ jeraihisaflen (PEDSEMET 6T(LPFIS.
Part B (5x5=25)
Answer all questions, choosing either (a) or (b).

(a) Calculate the arithmetic mean.
x: B0 48 46 44 42 40

f: 12 14 16 13 11 09
el () srrefenw sanrsd (h.

x: 50 48 46 44 42 40

f: 12 14 16 13 11 09

Or

(b) Find the harmonic mean.
x: 1 2 3 4 5

f: 2 4 3 2 1

@ass syraflanw Srens.

x: 1 2 3 4 5
f: 2 4 3 2 1

5 S-7230




12. (@) If w =1, u,=2.5; u;=5.5; ;=16 when A=2,
find w, 4y, 45,14, When A=X.
A=2 eafled =1, w,=25 wu;=55; u,=16
A=Xx eafled fy, Uy, lhs, [y &3 STGTS.

Or

(b) Fit a straight line to the following data:
x: 0 1 2 3 4

y: 1 1.8 33 45 6.3

emeu(mid efleurmis@Ens@ CrisCaT®H QumhEs.
x: 0 1 2 3 4
y: 1 1.8 33 45 6.3

13. (a) Find the rank correlation coefficient.
Height: 165 167 166 170 169 172

Weight: 61 60 635 63 615 64
37 @L(Hpeys Qe srams.

o Wb : 165 167 166 170 169 172
eew: 61 60 635 63 615 64

Or

(b) Obtain the two regression equations.
x: 25 28 30 32 35 36 38 39 42 45

y: 20 26 29 30 25 18 26 35 35 46
@ YenarenL o & FwerumHasamer GlLmis.

x: 256 28 30 32 35 36 38 39 42 45

y: 20 26 29 30 25 18 26 35 35 46

3 S-7230




14.

15.

@ U=4;U0,=7;U,=13; U, =30, Find U;.
U=4;U,=7;U,=13; U, =30 agnaws Uj.

Or

(b) Check whether the attributes A and B are
independent.

(AB)=256, (aB)="768, (AB)=48, (of)=144 .

A wpmib B eremm LRTLSET STTLUDDEGUWIT CTETLMS
Candlésab.

(AB)=256, (aB)="768, (AB)=48, (af)=144.

(a) From the given chain base index numbers prepare
fixed base index number.

Year 1985 1986 1987 1988 1989 1990 1991
Chain base 105 108 110 107 115 120 125

Qar@ssiiul(earer  GQasrii  Sjgliuemls GO
aramsafled(phg Hlevew SjgliLien g GHuil Ol arsamers
swmflésa]b.

<) 1985 1986 1987 1988
Ggmir siqliueL s GO @ALar 105 108 110 107

< eir(h) 1989 1990 1991
QarLit @iqliueLs @muir Gl e 115 120 125

Or

(b) Use the method of least squares and fit a straight
line trend to the following data :

x: 82 83 84 85 86 87 83 89 90 91 92
y: 45 46 44 47 42 41 39 42 45 40 48

B&flmy  euiss peopeow  wwearu(®sSH  Gereu(HDd
Meurms@Eps@ CrisCanh Cursams QUMmSS)s.

x: 82 83 84 85 86 87 88 89 90 91 92
y: 45 46 44 47 42 41 39 42 45 40 48

4 S-7230




Part C (3 x 10 = 30)

Answer any three questions.
16. Find the mode for the following data :

Marks No. of students Marks No. of students

0-9 6 50-59 263
10-19 29 60-69 133
20-29 87 70-79 43
30-39 181 80-89 9
40-49 247 90-99 2

Getreu(mLd dleunmbis@hdh@ (PEMH SHTems.

wHUQUETSET el erarenlidans LHLGLET  raTelT eraTanilEmas

0-9 6 50-59 263
10-19 29 60-69 133
20-29 87 70-79 43
30-39 181 80-89 9
40-49 247 90-99 2

17. Fit the curve y =bx“ to the following data :
X 1 2 3 4 5 6
y: 1200 900 600 200 110 50
Aeeumd  eleurms@Ers@ y=bx" oG  euamareuayenw

QuUTmSS)s.
X: 1 2 3 4 5 6

y: 1200 900 600 200 110 50

5 S-7230




18.

19.

20.

Find the correlation coefficient between x and y.

X|5]10|15 |20
Y
4 214|514
6 5|1 3|6 2
8 3181213
x wHnibd y HE Garulonar @l hnes Qs sTems.

X|5|10(15]20

Y

4 214|154
6 513 1] 6| 2
8 3181213

N =1200; (ABC)=600; (afy)=50; (y)=270; (AB)=36;
(By)=204; (A)-(2)=192; (B)-(8)=620. Find the
remaining class frequencies.

N =1200; (ABC)=600; (ofy)=50: (y)=270;
(AB)=36; (By)=204; (A)—(a2)=192; (B)-(8)=620
Bgperer 19Mey Samebeuamaamer &rams.

Calculate :

(a) Laspeyre’s

(b) Paasche’s

(¢) Fisher’s index numbers.

Commodities Base year Current year
Price | Quantity | Price | Quantity
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13

6 S-7230




(=) eomevlEwir

(<) umevGs
@) Yagr @GN G argamer sarssl .
QU@L geT | Siqlitenl er® | B 6 (H
Nemev Sete]| | levey | eTey
A 2 8 4 6
B 5 10 6 5
C 4 14 5 10
D 2 19 2 13
7 S-7230




S-7231 Sub. Code

22BMAA6

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

(CBCS - 2022 onwards)

Time : 3 Hours Maximum : 75 Marks

Part A (10 x 2 =20)

Answer all the questions.

Define sample space.

samiCesaiierw cuenywim.

— =2 4
It f(x)=1 18 ° ° """ then find E(x).
0 , otherwise
x+2
— -2 4
f(x)=4 18 °’ SXs aafled E(x) -3 srams.
0 , otherwise

Compute the mode of a binomial distribution B {7, ﬂ
1 . - . .
B {7, Z} @b FRHMILILL LITeUaIET (LpEHenL Sersdl (Hs.

State the M.G.F. of binomial distribution.

mEOILLL ugeuedler HmULsdmer o (heurs@hd  smibeaner
F)S.



10.

11.

What are large samples?

QU(BEIGnD ETETDHTE 6T6bTew ?

Define confidence limits.

cuerTwml : BOEAGMSE eTbena

Define sample error.

wrdfsaflen e euanuIm.

Write any two applications of t-test.
t-Cergenamuien gCaeid @) LIGTLSMET 6T(LPGIs.
Define y*-distribution.

77 ureuee ey,

Define Latin square.
W55 FGITSMS UM TN
Part B (5% 5 = 25)

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

(a) If A and B are independent events then prove that

A and B are also independent events.
A wpmd B erenuen smyrg flapsfledr eaaild A
whmib B b sryrs Hepsfser eear Hnes.

Or

5 S-7231




12.

(b)

(a)

(b)

A continuous random variable has the distribution

0 , x <1
function f(x)={k (x-1)*,1<x <3 find
1 , x<3

@ k

(i1) the probability density function f(x)

0 , x<1
f(x)=4k(x-1*1<x<3 GTETM LIFeued
1 , x<3

grrdenarjenw eh QT Foeumiiti wrhlés,
(CVR
(i) Hspsse SLisd srbueer f(x) - srems.

Derive the characteristics function of the poisson

distribution.

umdevmenr Lgeuedlenr ApiidweL) erienus snetl.

Or

Find the value of k, mean and variance of the

ﬁ +x+2}
following normal distribution f(x) = ke [ ® J .

fi

wdiy, grmefl LHHID LUFeUDHLIGOWS SHTEms.

Gereu(md @uwied ugeued f(x)=ke -H@& k-6

5 S-7231




13.

14.

15.

(a)

(b)

(a)

(b)

()

(b)

Explain the procedure for testing of a statistical

hypothesis.
e Yeraflulwe er(hCamer Carganaruiler Glalipenmeni
afeurl.

Or

Explain the test of significance for single mean in

large sample.

QU nsERssTar @b Frmeflaws GCergamerud (b
Qumrmern Cerseaarenw eleufl.

Explain the t-test of significance for the difference

between the means of two samples.

@ TS @SS @enL_ulevmenr gyma
MgSHwunssgissnen t-QurmEnm Cargenareni
cllerd @ s.

Or
Explain the test of significance based on F-test.

F-Cengenaruder SilgLiLenLulleomer Quim(m@mo)

Cangenanenwt allemd@s.

Explain the importance of x?-test.
x” Carsanaruier (psHlusgiousams eleuifl.

Or

Explain two way classification.

@maufdl LiGLumienel 6lleTé@Hs.

4 S-7231




16.

17.

18.

19.

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

State and prove Baye’s theorem.

Cuwfler Cappgams sl Hlnels.

Derive the first four moments of a binomial distribution.
FHMILILILT Ugeuellen (pged Brein@, HbLiLSSHmersamer &medl.
Explain different types of sampling.

wrdlflsefler LOCaim euamssamer afleur.

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

same variance.

Samplel 20 16 26 27 23 22 18
SampleII 17 23 32 25 22 24 28
Samplel 24 25 19 - - n=10
SampleII 6 31 33 20 27 n=12

2 Que wssar Csransudldmbg eTHSSLILLL @ e
urtigg sgmmiser 6 QaETH&SLILLDETaTg. DbBS 2 DEEET

Asmenaswb @Gy ureupuigamw 2 L wsT e Cardlssa]ib.
orgf I 20 16 26 27 23 22 18
ordf II 17 23 32 25 22 24 28
ordfl I 24 25 19 - - n=10

orgM Il 6 31 33 20 27 n=12

5 S-7231




20. Analyse the various in the following Latin square.
A8 C(C18 B9

C9 BI18 Ale
Bi1 A10 C20
1GetTeu(Hd OSSET UGBS 6T TMLITL L TTUIs.
A8 C18 B9
C9 BI18 Ale
B11 A10 C20

6 S-7231




