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Refeaming of existing Sylabus for Hons. in Mathenatics,
lert =1 (Fad of Ist Year)

Pajut -1

hych_ll

Group A: Clavées] Algebea [ (40 Meoses)
Greup B: Modea Algetra (30 Matks)
Cevap C. Givear Algedos (30 Matks)

GROUP Ar Renl Anelysis 1 {45 macks)

GROUZ 14 Feacton of Scverl
Variosles (45 Madas)

GROUP C: Applications (30 Macks)

Part =11 (Ead of 2*' Year)

Peger i

Paper IV

Group A: Seevou | Anziyiicsl Goometry of Ty Diansrslony
(25 Moacks)

Section 1 Anslyticad Geostetry of Three Dinrnsioss 130 Masks)

Grezp i Analynical Dynarmiis of A Particle (35 Musky),

Geoupe A Vouioe Anlysis | (25 Mesks)

Gooap- B: Differersial Equations. (40 Mecks)

Grozg- C: Lineee Pregramming & game Theoey (38 Merks)

Part = 106 {End of 3™ Year)

Poper ¥

Paper V1!
Paper VIE

Vil A

Gzuap A Real gl ysls 2 (60 Marks)
Crowg B: Metri speces (23 Marks)
Growp C: Complen Anslysis (20 Marks)

Lreup - Al Probuslity & Seatistics (30 Maks)

Greup - B Numeniea! aralysies & Compater Progesnisig (50 Mot
Group- A Viector Auzlysiz 11010 Matks!

Greup - 5 Assiytical Suatics (38 Marke

Group ~ L Righd Dynas.iics (30 Marks)

Group ~ D Hydoo Statles (23 marks;

t Greup = A: Alpstes L (28 Marks)
Group = B: Dafferetie! Passations

(1S Masks)

- m : Teasar Caleulus (20 Marks)

2 mars)



Cengruesce reiavon modulo n is an Equivalence Relation, Congrecece Classen.
Mapping: Injection, Surjection, Bijection, Inverse and [demtity mapping.
Componitnn «f Mappings and its Avecinivity. Dinary eperation: Intuitives

defimition. Defintion an the basis of moppicg Binary operation in a finlte set by
Cayley Taklcs (1

Semi-gop, Quasipowp,
Monoid, Group MMMM“WMMJ
firite and infinite groups talien from various beanches, ¢.g from number system,
rects of enity, m-dwndmkcohﬁrdm symmetries of » square,
telangie, ot} Additive poup of intcgens modalo s integer =, Muhiglicative
growp of integors modu'o a prime p. Kizin's & Group, Prepermies doduciblis from
umwmm of ax = b and ya = ¢, Aay fiaite sami-
provp, (a which both laws hold, is & povp. Integral powers of an
scmuhnotwmhaomoucdamdm:tnm

s povp

S mm-:‘duldm:nﬁlu N.Mo(cmz
‘o & sub-grovp. Intersection nion of two sub-groups. Necossary X
sufficient condition for ihe union of two sab-groups 1o be a sud-growp,

Cosets and Lagrange's Theorem, Cyclie group: Definition and exanpies.
S3b-proags of a cyelic mwummmu
finite group 10 be Peomutations: Cycle, Tramsposition Bvery o+ Nn
(Symdols have their uanal meanings) ¢an be eoxpressad an the prochst of Ao
cycies. Even and odd permutations. Symmetric grovp. Altermating proups ( hder
of zn altemating growp. (riy)

3. Teanwkaction 8o Rings sl Fielda Rmng: Definition mnd exwnples. Wing
of integers medals o Proporties directly following from e definition
Multiplicative Mentity in 2 ring Commutative nng Divisors of zero.
Commutative ring with identity and without zero divisor -[ategral Domaia.

Fiehd: Definition and examples. Fvery field is an imegral domnain. Fvery
Mimite integral Jomain ia & field Sabering and Soh-Oedd, Necossary and snfficrent
condition of a sub-set of 3 ring {a ficld) 10 be & sad . sing (vud- ficld). Charscteristic
of a nag and of an integral doesain, (10)

Growp -C (V0 Marks)
(Linear Algebra)

. Atries of sl and compien mambees: Dutfcinion «f & otz
Fpaadity of rsicwe Adddmine. musttiplication. scalat mitipiicatnn  Traespoe o
4 mnimin. Sywnectng, Skewapmmetns sed §lsrmutian aodiie. OrSogooal many

5

3 Dotenmsads. Defoution of 4 datunminsat ¢f 3 squate mamx. Haue

prperiies Al and Cufagcton I‘\p.mum o" daummm Laplaui miethad

&.h.. l .....—o—.—“ ~.»



rast - 1 (Fad of 3sd Yeur)

I'APER -1
Group <A (40 Marky)
(Cimsalasl Alpebas)

1. lntegers: {1t is not the sim 10 give en axiomatic developaent of e
topic, recher assume $hat the sudents are fumiliar with the o1 Z of inlegers, Ve
cleinemary progertivs of sddition, multiplication wad order) .

Statements of well ordering peinciple, firs praciple of mathomalical
indetiion, secand peinciple of mathematieal indaction. Proofs of semss simple
mathemetical resadts by izduction. Divisibility of-integers. The division algor.tm
(amgher, be0OSr$d ) The greatest common diviser {3 ¢4.) of two integers
2 24 5. [This number {5 denoted Dy the symbol (a %)), Exivence end unqueness
of (3,5). Relatively prime indegors. The egeation ax = by = ¢ has inlegral solutos
HT (0, ) divides c. (A bc ¢ wicgers).

Prime intepers: Evchid’s fizst Woorem: If some prime p divades ab, Uish p
divides cither 2 or b, Euelids second thesaem: There are infinilely many peine
intepens, Unlque factorisation theorem. Cemgruences, Lincar Cosgrumece’s,
Statement of Chizese Remaicder Theorens snd simple peoiiems, Theorems of
Fermat. Multiplicative foacticn & (n), (%

1 Complex Numbers: DeMoivre's Theoren: and s applissncns,
Expooeniat, Sine, Cosine and Logafthm of 3 comples number, Definivoa of
o L & 0], Javerse elrcular sod Hypetbolic fanclions. V%)

3. Polyaosials with fem coefMicions : Fundanental twarem of clisandl
Algebes (atatement only) The 4 @ Jegree poiynamial vaotion has exactly n
roots. Nature of roots of an equatica (Sund or copiplex sools oesur m pass)
Sutementt of Doptartes’ sule of sipns and of Sturals Thoovem acd e
spolications. Mulldple rocts. Relotion betwoen roots and cocflicients. Syminiting
fonelicen of rool, equitions,

Cardaz’s method of solving a cubic equation. Ferman's methiod of solviog
a diquadratt equatioe. Bitomial equaticas. Spocial fouts {45

4 Incqualities AM 2 OM 2 N4 and thenr peoctulivations @ S oo
of weiglued mexns and m t power theorem. Ceuthy’y inoguality (satement only)
&2 i3 direct spplicstions. (£}

Greup «B (30 Marky)
(Moders Algehra)

L. Basie concepls: Sats, Sub-sals, Equality of sety, Ope=stions on seis -
Unios, laterseetion &8 Complement, Symmetric difference. Properics ineluding
Je Morgans iws, Canesizn peoducts: Dimary relatices from & s2t 10 3 st
domain, munge, exavpics from RXR). Equivalence relutiom; Fundassemal
heorem on Equivsience relation (Pastition) Relation of Para? wet-



BOOKS FOI REFERENCE

i The Thoory of Enuaiions Vol 1y -hensside & Parmon

2 Higher Algebea -Hamaed & Cinld

3. Higher Alpebra Kugssh (Ml

< Madem Alzebea -Suncet Sish & Zamonaddw

5. First Cowese iy Abmnact Algebra ~Feuloigh

L3 Toples i Algpekea -Hemstewr

7. Licea Algebra -Hadley

8 Text Book of Algebn Seadership Projest
scnitiee

' (Univessisy of Bomhay)
s Toxt Beck of Matrix -B.S.Vawsa

10 Elements of Abstract Algehss Shamme, Gokhtoa, Ssins
tlaipsr Pobhshing Howse,

SM.S., Highwaty, Jaipoe-3)
1. Abstract Algetiea N, P, Chaudhun
(Tata MeGraw HED
Paper 11
Groap -A (45 marks)
(Real Analyals 1)

L. Mesd manberw Field svioms for real mumbers and ather anliant
properties faken as axicmy, Arithemetic contineem, Well-opdsring princaple for N
Concept of ordered fiedd. Concept of point set in cre dimeasion. Baunded se
Least upper bound sxiom of letoness axiomn, Archimedean property sed
danscty propenty, charagtesisstion of R as 5 cormpicte, Arehimedean, onlored fizld
and Q &t Arctimadean, endered field, Symmbols @ aod ~w . Sianbols af intervalr )

(5

2, Sequence of pecrds 1 oné dinnston: Beunds, Lirath, Cemvennaey
and non-toaverzencs, Dperatinems nd lamits, Savdtaich il Masolas g Uit
and ther convergeioe. Nosin! ietorval thomem Cauchys genera! pracple i
convargende, Cmicdy sequence. Linuts of some impoetant sequences with spadal

Ieference o {(l ' "-} . Cracdy's fiest and sovend limit horems (v
n



Vandemonde's dolormaiet, Solution of The syswem of ensations by Cran*
Ruie (Provlces of determizants of enler prealyr M & vl nod be aded)

prool of theorems). (%
A8

=) Adiaias. of & squie malnx, Far & squdse malix A
ordera, AASA=AGA AvduA .

) Non-ainguler matrix T concsporaing Seterminam
rox-2¢r0, Nas-smpalsr matnx snd Juvertivle Mainx.
Elomentery mmwm;m' of & matnix

(t) -Daem&wo{mkdamh-uamtm

i of ail selevars resudi avd theocems
preef requisad). 5}

4, Nosmal forma, Elemestary matrin: Statemont and agplication of the
reyally o Elemestyry matix, The noomal from wvd equivalence of mastiecs
Conpresnce of matrices Stwicment and applicatios of relevent theoremss.

Real Quadesriz foem iavsiving three variobles. Reduction to Normal
Form (Steiement and spplication of relevart thoorems). &7}

§. Veclor/Linzar space over a ficld wich special reference 1 spaces of n
tupies of real numbes. Examples of vecsor spacs from difforont branches of
Medematics, Subsspace. Univn and Dnterscclion of vecter sud-zpaces. Swm of

subspacey

wo

Lintar comiestions, Linear dependesce and indspendence of o finits st
nC vestom, Linear span. Genesaton of a vector space. Finite dimensional vector
spoze,

Gxistencs of Dasis, Replacoment Theotoss. Ady twe bases have the suse
puraber of tasis vectors. Exteetion Thirosem -Extraction of Luasis Grom gerurators.
Farmation of dasis fiom bnecarly indopendent sub-gst. Spocial cmphasis on Re.
Exsoples foam R'(es4) (10}

6. Rew Space and Colemul Space of a Marrix. Dalisition of row sasce
& column fpate of 3 masrix, Row reek, Coluamn rank, Ravk of & matrix. Rank
(AL} = M (Rank A, Rask B) %)

7. Linewr hoctogeneous systens of equstions: Solutlon pace ar 3 sl
*pase. Ior a bomogenioons sysiem AX = () in p ueknowns, Rank X(A) + Rank A «
o The homcgeneous system AX = 0 comainieg & squalions in % cikaowns has u
Aea-trival solutlon T Rank A < & Sywtem of linves nwn Somwe pOntont ol ions
Necertary and safficent sondivion for g wastency of S svvton, Salutiea of

Bg snaiom of egmalions (Matrry sacthod, Crmtsas Riler (4
¥ Chavsseetistic cquation of & sjmace Masrin, Fleon salne dad g
veetoe. Coartep linmiBion Thececn Surgfe geepvtios o Vieen siloy su ) paat

Yoot Dagommlset.on of mastiriovs L6
v e l’:ud.uu Space. Uelonitoon wnd cramph, . Nomiy Fuelilean
vesioe mpace (EVS), Trangle fusquaiity and Cavchy -Sihivary Lieyuality m BVS

O:ogoentily of westors, Ovthercemial Dasts, GiraseSe b process of
nrhonotectirzyion il



¢losed mravaln Howedadness, aisinosn of bounds, HBolzarno’s theosem.
arermedidte valuc propenty amd alfigd resulin

Certinoous feetion eavics ¢losad and bounded imterval into closed
atnl Downdod inderval, Fonctions comtineeus on » eiasod ind bounded saerval | s
usfonnly contitsg un L A necessny and ssificient comdition umler which a2
contimious function on a doumied epen ierval § will be uniformiy continuous on
I Lipschive condition and onsfoens contirmity. Exiptente of cavesse fusction of 3
aeltly meneeons funesion aad Ry coctimmty with special reférence to I2verse
Ui TUm e (1S}

8 Coocept of dilTorerindality sed Wifforsntal: Oimin oo, sign of
denvative Fue a differentiadle funstion Lipschity somdition s equavelon o
homsiodness of the derivative, Succettive denvatise: Leiheily heorsm Tha coms
i damivanives Dby Revree, Rofies theogem, Memn salim toocevms of
Lagrange  wnl - Cuochy,  Toyler's  becrrm  asth Schiownish-Ranche's
foeanfrmsmucien, Laesamnds and Couchy's lem of remameler. Young's ferm o
Tnvlct's theonen) Muchurnin's geries Exosenion o

W e U gt e a e A1 st a, €0m N eI Wt e rasvie of validsty. €l

9, Indetemninate formes! Statement of L Hesplaals rmle sod 18

CORISYIUTIOM (21
T Thaenof locs) eatsemram feasomant, minemuns ond saddlo pointy of
function m oo omtarval Sofficiers cocdition Bu e evistenes of o It

DANGI e OF & fumtion 3 o point Appdiatioe oF s g i
pessts o iae 10 gomnettica) aed physivil peabicins

Covonp V25 Mok,
(Functhms of Soversl Varislhiles)

b oot sct b twd el thece damdnsions -Conospl only of neighbouhood
of & polnt, interior polns, accumulation point, open sel, chased i, Bolzin-
Welssirass thearew (Sunemesa ool in A 4

&, Ulvrcept (only] of R wd oxaipior of finetioms o0 §° )

3. {a) Functioess o two and three varisbiss -Lindt aiw! contnaity, Patiad
derivatives. Sufficiesn comfition for continulty. Relevani wosults regarding
repcated Limits and doubde bimicse,

(h) Fumctions R° — ' -Diffiventahilicy and i85 suffizient cassiition,
ifferential vx a map, Chain rule, Buler's avum snd iis converse. Cammanatiyaty
of the order of partinl derivatives Thoweans of Young s Schware. (:2)



|
3. Paint set i cow insensian (@) Denvaneraiie, 4 wnwl deriiinsidde

and non-denumerabll scis, A sub-set of & deswmerable sil is either flsste ve
denu-erable. Union of (i) » finkte st and » dosumerable sct 1) two denumerable
sets (1) denumezrable number of denumerable set

Denumernshility of rational number. Noo-domnme aldy of powits @ &
flaite interval and of the acs of &3 reel smmiberns

(d) Nerigtboshood of a point. Intcrber poim, Acvumulxtion post o
Belued podmt of 2 limow peitt set. Uolano- Weinstinss Theorom on |
secamulation peint, Derived sct, Open set 30 closed st 1iden, intorsectum,
Comploment of open and eloncd sets in R. No soncempty (roper subeset of it is
th opon aed closed I K. ¢ Tewure of @ set b be Selant 3 Sy goten of e s
and 2y derived sct Interior of & set Deduction of Basls progwrties of wteriv of &
set snd clossre of 3 set,

(9

4. Sub-seguences: All the sub-sequences of & oty orgeid sapwnce pre
venvetgent and cotivespe W the sxenm Hmit sa et of oripetal soqessse. Vegry
bosmded wieOee sy 3 umrorget sl saguenios. Sl gueniial Fansts Uppst
lemiiz and Lower Jnitas o 00D aamd Gl tospectnely o & st containag olf
the subsequantial hmits ot egsivabomt delflantions’ begwditios and equalitaes
wid uppeer and Jower lundln A Megeene is convergent (I oy wpper wsd wower
Katiits b ogual

(o)

3. indinite serioy of real numbers: Convergenge, Jivergence, Cauchy's
crerion of convergence, Abel-Pringaheim's Test Series of ve real
numbers: Toms of convergence Cauchy's condensation st Upper Lmi and
lower it ertgria for (1) Compatison test, (i) Ratio tesr (1) Root test, (lv)
me.‘:h tenl. Statentents of Juade's tese, [3encsady toit, |ogarihenic tent and
Gasss’s ten

Series of arbitrey Wk Abscliizly convagewr and cendmisnslly
CoGvergers senss. Abemating sases: Lolbaitz test, Root 241 and Ratis test Non-
spolals convergonce «Abels und Dirishictrs 12 (Sueiznts and applicatines).
femrangrnst of wnos through examples Memuin’s 1o-ragenent theorem
(Statement) and sunple examples Rearmangmoeet of abselicly coavergent serms.

P ¢
6. Real valued functions deficed on | waﬁ&ﬁ%’
functions, Monotone functiens, Compugitian of functions. Limit of functions
Algebra of linsite snd Sandwich rule. Cauchiy criterion for tiv exivience af finite
Lenit, Important limit lee (sin xx, loglioa)ife, (@' <A@ >0) o8 s~so.
Upper and Lowes fimit of fonction at a poimt.

% ol‘mmty W fution o 4 pann a1 an  insgeval
Neighbourbood propetien, continety of £°, sin 1, cos &, o 4 10 bs eatablished.
. Comtinzity of composnte furction. Piecuwise tviticous functions.
Uniform centinuity, Discantinuity of furchions -type of discostinuity, oeltnary
issostinuity of mwiwtunie fuactions. Propeeies of convuounis (enctions o



4, Jacolian fr Denctions ol tww and Bace vaidoy Sty ;-oqma
incluting fenctiona! deperdence, Concet of Juglicit fusetion: Statertwit
suzpie epphcatiun of hinplat fumction thonem b v vanbdes. Ditlarcatiaton
of implicit Tunctiem. Jacobian of Implicht functioss. Parmul derivative 35 13tn of
oo Jocoians in case of function of two vanabies. (10)

Group -C (30 Murky)
(Applications)

1. Corcept of a plans cusve: Closed corve, simpie curve

(2) Tangems and Nonosls: Subfapgent and asbsarmals Asyle of
hersectiog of curves. Podal equation of & eurve, I'edal vl & curve,

(b) Restilinesr saymnpiotes of 3 curve (Umbosn, paranswtnic aid pola
fom=n).

fe) Cunvetwry Radizs of cessatny, Uiy of curvatuy, Cled ol
curvature Bvolute of o cunve,

(8) Comeauty, curaeany, singubr peaty, nodes, cops, pomis of

iafexion -sipple probicms om spoches of cusps of a cuive ’
(¢) Envelopes of cac paraneter wul two putsneter fouly of curves
Envelope ae singuiar poixt locus -Evoluic.
(f) Curve tracing -fanilizrity with well-Kzmown cutves, {43)

2. Indefinits w4 suitable contcsponding defimite ntegrals for (v
funstions 1/(a + b ccs x)*. (lcos x + m sin x)/(p cos x v g sa'x), 14r + 32},
oo™ xsinnx eie, where 1, m, p, Q. 1 ar¢ intepers. Single prodlenss on definite
intoprals o8 e binslt of & sum ()

3. Weeking knewiedge of Bets and (amens funition (cenvergence 1o de
assunted) and their mmertelation (B0 proof). Une of the sowult Tl -m) v el
whete U <o < | Compatation of the intograls

;in‘udx‘jcof:&.}hn‘thﬂn&cyuiu.(ashgm
L 4

functon axd Cazsma fiumction). &)

4, Arex: Arca encloscd by a curve, area enclosed between a curve asd &
secant, area belween fwo curves and arca between a curve sad its asymptese (if
thare bo any). (2)

S. Probiems on volume and surface aren of solids of revolution,
Sttement of Pappuo leorcm and its dicect applicntion For sell kuowis curves (2)

o, Dutermination of C.G, and momenty & prodocty of btterta -Smmple
peotiems onty. (3



BOOKS F'OR REFERENCE:
(FOR PAPER 11 & PAPER VY

1. Hasc Real & Ahstract Amalysis
L A st couese m Real Analyss
3. Tntrodtuction 1o Real Virshle Theory

A A vy of Apalyss
§. Thabirars in Matlwrnaticnl Aualystsy

b, sudlo -
7. Dafferential & Integral Caleulus

8. Cakenlus of ong Vamably

9. Intrxluction v Rexl Analysis
Wiley & Sous)

10. Mashematical Analys:s

1. Real Analysis

12. Mathemalical Analysis
12, Differential Calewlus

14, Integral Caleulbas

L5, Theory and applications of Iafinite
16. Theoty of Intograls & Foarier Sencs
17. Advanced Calcubus

18, Metne Speces
19, Metric Spaces

0. Comples Vanizhles anl apslicatns,

21 FovmlAioms o8 L uiplex Anaiyss

y 4‘%‘& 1 P (A\cademae

Pross)

MY Protter & G B, Moty
(Spwinger Verleg) (NBHM)
Saxzor & Shah {(Peeahee
Hail Dublication)

Patips

B2, Deadovish (M
Publicaton)

Berman (Mar)

Loorant & John
(Vol. Iy and Vol 1)

JAaton (CRS Pable sty
Bartke & Shabent (ol

Parzynssi

+Ravi Prekeesh & Siet Wasan
(Tata Mc Graw Hill)
Shantmaraym
~Shantinarayan (5. Chiaml &
Co.)

«do-

Dr. K. Knopp Series

H. S. Carslow

David Widder{Preatice Hall)
E. T, Copson {Cambmulpe -
Unlversity Press)

P, K Jan & K Ahmed

RV, Chuschill & J W
Brown (Me Graw 161D
S, Ponsisany (Naresd)



Part ~ 1l (Eud of 2" Year)

PAPER -LII

Group (A +55 Marks)
Section -1
(Anslytical Geometry of tnu Dimensions)

L. () Traasfoemations of Reclongelar axes: Transleticn, Roigllon and
their combinations, Theory of invariants, {2)
. (6) Gentral EQuation of second degree In two varabizs: Redoction
inte caconical form, Chiosification of conics, Leaghs ad po-ilion of the nxes. (2)

2 Pair of stesipln ey Condilon Qun the general cquation of secopd
degice in two vanables ey represent two stralght Lines. Polsk of intersection of
o bcesecting  stuight  lines - Angle between 1wo  lings  given by
ax’ ¢ 2kgy + by® « 0. Angle bisector. Bquation of two Ynes jelaing the crigin 1o
the possns in which & Jing sa2v1s & conle- (3)

3. Cizels, Pasebol, Bilpse cnd Hypebola: Eyquations of palr of tangenrs
fromn an extermal point, chosd of contoct, polcs and palass, cocjugate points and
curjugase lines. %)

<. Polar equation of yusight lines and circles, Poles cquation of & soae
referved 10 & fooas as pule: Equetives of tangent, nenmmil, chord of cantast. (S)

Section -1
(Analytical Geometry of three Dimenstons) (0 Marks)

i. Regtangulor camesian co-ocdinsies in space. Halves and Oinits
Conceps of 3 goometric vector (directed Bre sepnem), Projection of a vectoron 2
¢o-ondinato axis. Inzlisaticn of & wector wigh an wxis. Coundiutes of & walor.
Direction cosines of & Vector. Distneee Setween twa painls. Mivison of 2 dizecied
ime soganent = a given 1k, (4)

' 2. Egeation of = Flane: Gengval foon, Intereept 2 Nuanad foens. The
sides of a plae, Sipwd distance of o point from a plave Yguates of & plane
passing twough the snensactica of two plincs, Angle batwoen 1w iesessocting

plares. Blscctors of angles Between (wo pvarsecting plines Purailelisaen und
pespendicalariiy of two planca Y|

_ 3. Swugu !nn in space: Equation (Symmetrs & Parancing fonm)
puu:uon‘ ratio ard Dircction cosines. Canonical ¢quition of the hine of
ivresecnon of Iwd imtcescoting plancs. Angle Betweem Ino fines. Distency of &



poied from a pze. Condilion of coplanarity of two lines. Equatioss of skew-lines.
Stomess disiance beoween rwo skew hincs (10)

4. Sptiere (General Equation, Circle, Sphere theoygh the mier sestion of
two spheres, Raeal Plane. Tnngcm. Noemnl)

Cone (Kigle circular cone, (Rnoml homogenuous  sevondsicuree
COUAtIG Secttey wé nomie by & plane dx o o and as s pair of lmn. Comittzan

b e porga st A o oy, Xeonoaab teee Stz o e
Lt dn paretiey et sl Pt axea Choneia® Loti v g aom S e
Y LE T n-(l-pu'( T 8

Surlive of Revoluzion labout sxct of reforenee aplvy. Rulsd Senlawy

1)

S, Tranafarnaion of reciiegalee axcs Dy transletion, NN 208 thelr
combinations, 21

6. (ieneral squation of second dogres in thres vanmdles ladwtion o
canoncal forms. Chssilication of Quadrics. (2)

7. Ellipscid, Hyperboloid, Parabolcid: Canonleal eguarsons and Ue sody
of their shape. (5)

B Tungent planes, Normals, Envelopizg cono. A

O Gxncnling lincs of hypetlnid of eas sheet and Myperheiic
paoboicul (&)

10. Knowledee of Cylindhical, Polr mnd Spherical polar co-ondinmés
their relations (No deduction required) (2)

NODKS FOR REFERENCY

Lo Coonbiale Geomeley S L honey

i Co~ordinate (Geonstey oF Thiee ¥ P ¥ (5 R (TN T

3, Elementary Vreatise on Conic Sectines «C. Sawlh

4. So5d Analytic Goomelry -C. S=auth

Group (B 45 Marks)
(Aoalyllenl Dynamics of n Partiele)

(Acquainionee wilth elementary concspis o Sties is aswmed)

: {. Fundamestal Idexs and Prirciples of Dynardics. Laws of maina.
Waork, Power and Entrgy. H.rdpm of crisorvation of entrpy and of ranmuntuns
<Imputse ond brpulsive forees (5



PAPTR -IV
Group A 425 Marks)
{Vector Algebra and Annlysis)

1, Vetlor Algebra: Vertor (dicected line segment) Equality of two free
vectory, Addition of vectors. Mulilptication by a scatas,

' Posction veclor, Palnt of division, Co=ditinng of collinsarity of “kree
points and co-planarity of faur paints. Reztangulsr components of 2 vacter i twa
wnd Bees dimemsions.

Produst of two or meee vestors: Scalar and veaps nredicts, Sealas wrple
producte smd Vector triple prodiels, Product of four vestoss, Direct applisatioes
of Vestor Algeben I (1)} Geometrizal and Trigoremstrical problems, (i) Wosk
doce by m foroe. Moraent of  force aboat » polnt,

- Yeztor equations of ttraight linss and planes. Volume of & 1eirskedqon
Shorest distancs botween two skew Jnss. {5

2. Vector differentialica with respset to 2 scalar vasiahle, Vostor
funztions of cne scalat variahle. Derivative nf & veetor, Secomd denviciye of
Vecice, Derfvatives of purs and prozlocss, Velocity end Accelersiion as dacisaive:

: | , (2}
3. Caneepis of scplar and vector fiells. Direstionsl Sers alive. Geaslons,
‘Divergease and Curl, Laplacian, {5}

BOOKS FOR REFERENCE

1. Veslor Analysy 1euis Brasd

2, Vettoe Analysis ~Barty Spain

3, Veclor & Tm'Anafy'sll «Spiepe! (Schaum)

£, Elemestary Vecior Aralysis -C.B. Weathettmm (Vol. 1 & 11)

Group 1) (40 Marks)
{Differential Ensalions)

1, Signifsance of ordinary difTerential, equations: Gromzerical @i
Physical comsidesntion, Formation of ¢iffecentlsl equatids by elimingtics &F
abitmry constants. Meaning of the solution of erdineey differential cquation
Ceeceps of lincar ahd nodslinesr di Nfzrentlal squatsons. _
2. Equaticnscof firgt order and first degreer Staement of toxistency
theatem. Separable, Hemogenodus wnd Fxnct cquations, Condliion of elactnesy

NN P T dimy irta '.!dn.r. !-s’



2. Motiea in 8 siraigss Lo wadef Vadsblo segelecuiion, Molon unda
fnvesse 19uUane Law, Compasition cf two S 11 M's of rewly equal fraquanzis
Matlco of 2 particle tied 10 oot ead of 3o elatle sinng. Rectlines melion in
regsung madium, Dampad foceed ofcllstion. Motien under gravity whises Ui
rexisiascd visies 1s some intepral power olvelaclly, Teaminal veiceity,  (19)

). I=pact of clustis Bodies: Newien's eeperimental Liw of ¢lascs impa:l
Direcs unpael, Loss of KB in a dirscl impacl. Dolique inipact of tno ciaslis
spheoes, Loss of KLE.2n 00lque i pach. Angle of delectice. )

4. Ixzross.ons for velacily pnd wtdeleraticn of a padicle meving on a
plane in canssian anl polar co-cedoates. Moton of o pariis meviag o a plaag
witk refefeoce 19 4 scl of rotating txes. Motion of a pastitie k4 a plana. ()

5. Cetrul forces and cemrll oebits. Chansieristics off central odils:
Subility efraasly cirsuiar orbils. (<)

&. Tarzential and Noermal seoelenatcss, Queular motoa, Motion of &

it €2 ¢yt o 3 backed tac, Simple cases of constrained matica of 2 particis
'(4)

T, Metien of & panicio I3 3 plane ucder different laws of resistance,

Malica of & projectis I 3 resisung mclim [ which the tesiatance varies 33 1hs

velozity, Tigesones in & cesising mediumiwhoe realsiorce viiics @8 same

intzgral power cfie velosiy, (3
8. Molicy ¢a 5 1m2001h ¢uive under resistzsce. {2)

9. Matioe onlerinverse sq sure law in a plane. Licape veocity, Plisstary
metin and Keplers laws. Time of describing 7 are of 20 orbit Motice n”
Gzl mateile, Shighily distuzbed osb i, {6)

18, Comsaivative field of foree ynd principle of consanvziion of enersy
naetion O3 rough curve dsy 3 ps ¢licle ket ellized, eveloid visl under
Luvity.

%)
b Bguzien ef wiedon ol n particle of varying nuass, Single

proziams of malen of varying musa Bueh . as those of falling randrens x4
pie cciod rockels, (6)

GOOK FOR REFERENCE

LoAas Ecmentaoy Trest coon lhe Dyvasnas of 4 Particle 2nt of KLTTR
Sollas S L Loney{Mazmitan)



2. Motion i » szaight line under varisble sceleralion, Motca undd
javerse tquue faw, Composition of twd S H M's of near'y equal frequencize
Motice of & particde Uicd to one end 0 30 chastic siring. Rectlincar molca @
resisting mecium, Damped forced cscillation. Moton under granty where s
reslstasce varies s soms Integral power of velacly, Terming’ welocly.  (10)

3. Impact of elastiz bodics; Newton's experimental Luw of elastic impacy,
Diccet impact, Loss of K.E. fa & dircet mpact., Oblique impact of two’clastie
szberes, Lots of K.E. in obliave impast. Angteof delectlon: 3

4. Exprassions foe velocily and sccelermcion of & pauticle moviag oo »
plans in cartesian aod polar co-01Jinaces, Motion of & particie moving in & plane
with reflerence £0 2 o1 of rolating axes. Molion of'a pasticls s & clase, (6)

S. Ceniral forces end cenal orbity, Chasscterisiies of centeal cobite
Stability ol nearly cirsulss orbits, (4)

6. Targeatial and Normal eccelersaions, Clrcular moton, Motica of &

trasn or ¢yclist on 3 Dasked tracy, Simple cases of consiralned motlca otc‘n(nk!c’.
4)

7. Metinn of a particle in & plane under different lyws of resitience,

Motion o & projectils In & resisting modium in which the resisiancs Varics as the

velocity. Tegjecieries = » resivting mediu whors realsuance vidies a8 soms
Inteyra’ power of the velocty (3)

. MOUCH ¢ 8 Mmo0th Curve uncer reslstasce, (2)

9. Matlon under inversg sqaace law In a planc. Escape velocity, Planctary
metica aad Kepler's laws. Time of describiang an ac¢ of e orbit Motica of
atificial sstelite. Stightly distusbed orbits. {6)

 10. Corzervalive field oF fosee ana princsple of conservasion of energy.
Motion of a rough curve (such as clicle, parabols, ellipsé, eyeloid 2] uader
gawty ()

L Cganca of motion of a particle of varying mass. Simple
protlens of molive of varying mass sech 35 those of fallize raindrops and

projocied roskete '6)
BOOK FOR REFERENCE

|, An Elsmentary Trealise on the Dynamics of & Puetiele ond of Rigid
Bedics -S.L. Leney (Macmillan)



&&*M’wm.“"’wm&}"
mm‘ Equatiors of firmt onder but not of fint degree. Mmo?n.

M“

mhamn Funotion. Paticular Bmepral. Mothold of spdeicnsingd co-
$ymholic operator D Method of varaea of paameicrs
mwwumu-mdwm.

%
zwmmm-&mm.

s rn % Qo1 w080

Reduwction of ceder whon one solution of Se Damagerosut pant

sown. Compivsn solution. Mubod of variztion of puweotias Redecion 0
Nocmal! forn. Change of Independent viwiable. Opentonal Facton 3@

B, Sl Lagen valuc utices.

9. muawmtmamm
cerdiioon oe Saegratiiyy, (R}

30, Pwust dffeesciia) oquaticn (PDE) - Mmdru
£ Scihctonof POE by Lagtanpe’s Methnd af sebuiion 2ad by Claapts Mehed

(%

BOOKS O MEFERENCE
1. Differectial Equaticns «Lester R Ford (Me Guaw 1L
3. Diftareatial Equations «Shapiey L Wess (ke Wiy
) D ilreniict Squatians TN Paggo
4 A Text Book on Ovdawny Kisedeyen, Makaren b,
Dns¥ereranl Bguatiars Kesanaw (M Mubilctens)
$. Inlleontind Equations 1L Prliigs Uede Wilvy £ Seea)

6 O ffcanliadilgeaiion wed . lkachandn Rie, 1 It Anwad'y
WD ICInoN nd Pragiens (Univernioes Press)

7. Teat Doak of Ovdinary -5 G Deo, V. Labsdovst stiam &

iniTecent sl equamions (Iad Evil ) V. Raghavends o § Fate MoUsaw 1101

§ An Tlomesany Cownst i atial T, Amawath (Naosa)

Dilferasieg? Equations

. An Intodaciory Coustc on - D A Munsy

Ordinay D Torntiad Bags i



3. First ordet lasar eqeations: Integratlng factor. Kysulions redutible to
flest onder lingas oquasions. (2)

4, of first order bt not of firet degree: Chmmwm.
Singnlar

S Applications: Geomnctric spplications, Orthogenal rajectones. (2)

6. Hightr order busar cquations with constant co-eflicients:

Funtticn. Particulsr lmtepral. Method of undeiconined co-

eflicizats. Symbolic operator D, Mehod of vazistion of parameterns.

Euler's homogenious oguation aml aebelioa (o 2 egaation of compuant,
co-ellicients. &

7. Sesond osder linsar equations mlhnmbkmﬂklcm s

g",om)%‘m»-rw

Reduction of order when ome solution of the homogencous part is
woowa, Complete solution, Method of varistica of paramsters. Reduction
Norzal foom. Change of Indeperden variable, Operaticeal Faetors, (19)

8, Simple Eigen vadus problems. (2)
9. Shemllmcoss hm ifforentaal oqaﬂotu. Tosal! differectial equation:
conditien or imegrability, (3)

10, PFartial differcatial equetion (PFDE) « lauvtudwn. Foemation o' I* 1
E. Solition of PDE by Lagrange™s Method of solusion sad by Clugpds Method

(5)

BOOKS FOR REFERENCE
1. Differentiyl Equaticus Lester R Ford (Mc Graw 1ih
2. Differentzal Equstions ~Shepley L. Ross UJohs Wikeyn
3. Difteresuis] Equations H TH Piaggo
4 A Toxt Dook on Ovdinaey Kiseleyev, Makssceky,
Differenisl SQuatianss Krasmov (Mir Pubhication)
$. Dillfcrcenial Equations H.B, PLif%ips Uobn Wiley & Sosa)
6. Diffceuntiat) 2qualions with 5. Balachandra Ruo, 1L R Anarsdha
wpplications and Progrums (Umwumcs I"ress)
7. Tex! Seok or Ovdinary -5, G, Deo, V. Lakshmwicasnas &

Uillerontial equothoms (2wl find ) V. Raghavends. ¢ Tate MaUraw 1il1)
5. An Elementary Comrse inanial  oT. Amamath (N3 oas)
Dilframtial Equisions

%. An Introductary Cosria on « D. A. Mumray

Ordinary D5 ferontind Bguation



expectatinn, Covariasee, Correlation es-efficient, Joint charastedistic fanceion.
Multiplication rule for expoctations. Conditisnal expestation. Regression curves,
lepst. Square regression lines smd porabolas. Chi-aqaare el t-distrdbutions snd
tbeir imporant  properties  (Sttentents  enly) Telebyohef's inequality.
€ in probability. Sistements of Nemoulils limit Dweaterm. Law of
large numbcers, Polssor’s spproximation to binemis] distridution and nosmal
spproximation 0 binomisl distribuSon. Comcepts of asymptotically sormal
distribution. Swutement of central Kmit theorem in e case of equal components
a1l of limit (heorem for charscteristie functisas (Stress should he more on the
Clstndation  fumetion theary than on comdinatosial predlems  Diffieuh
combizatonal probloms shox'd be sveided). (<n)

AMathematical Staristics:

Randem spmple. Concopt of smmpling and various types of sampling.
Sample and popuistion. Collection, tabulation ond graphical Tepresontoticn,
Grouping of drms, Samnlc characleristic and Gwir computation, Sampling
cistribstion of a statistic. Estimates of a populution eharscteristic or parnieter.
Unbizied and contistent estimales, Sumple cliracterdistics as estimates of the
conesponding population cherscteristice. Sampling distibutions of (e wmple
roean and variance. Exsct sampling distributions for the normal poputations.

Diversate samples. Scntter disgram, Sample comelation co-efficlent.
Least squere regression lines and parabolas. Estimation of parameters. Methad of
maximum likellhood. Applications % binomial, Poisson and momms! popolntion.
Confideace ietervals. Interval estimation for paremetess of nermal pepulation
Statistical hypothesls, Simple and composite hypothesis. Best eritical regien of s
test. Neymar-Pearjon theorem (Statement only) and its applicatios to nomtal
population. Likelihood ratio testing and its application fo nesmsa) population
Simple 2pplications of hypethesis teating (for prastical). (3%

Theary @f Evrors: (Statlstical Table to be supplied).

Group <13 (50 Markl)
(Numerical Analysly zud Computer Programming)

Numporiva? Awwlons

Weat o Nimswnicad Asalysn?

Erron in Numserical computation: Gross encs, Roond off crror,
Truncation crror, Approximate nuntbees, Significant figuses. Ahzalule, relative
and perceitage CIrot, _

; Operatars: AV, E, w8 (Delinitinns 2o simple reiotions anisng them)



Part - 111 (End of 3™ Year)

FAPER.Y
Group. A (60 Marks)
(REAL ANALYSIS. 1)

1. Linear Poimt Sci: Cuvering by opes imiervals, Sub-covering. Cunior
mtersection thearem, Lisdelofcoverning theorem (stalement only) Cuntpact 15,
Heino-Borel Theorem a2 Its converse, 15)

2. Functions deflocd on point seis in owe dimension: Linut and

cortinuity. Continuity oa compact sit. Uniform comdinsily on compast st
Inverse flaaction, Conunuous imege of con:pbet s¢t ks conpact, ()

3{n) Scquence of functions defined on 2 set (CR) : Poindwise and
untfonm comvergende, Caadliy crilerion of unifeem convsrgenee, Dini's tlcargm
on uwniform convergenee. Weirsirass' Metost

Limit farction: Bocadadness. Repeatad imits, Contimmty. Integrability
= Differentishility of the limit fanction of a sequence of functions In cese of
uniform coa .

(®) Series of functicis defined on o wet: Pointwise and unform
convergence, Cauchy criterica of uniform convergence. Dini's theorem on
uaiform convergence. Tests of unifosm comvergense -Weicrsirass' M-lest.
Statement of Abel's and Dirichlst's tost and their applications. Passeyge to the limis
o by torm.  Sum  funetlon:  boundedmess, contingity, imtegrability,
differentiability of s sories of functions In case of unifons convergencs,

A (¢) Power Scsics (P.S.) ; Fundamental theorem of Power series. Cauchy-
Hadenand theosom; Determinsion of radius of comvergesce. Uniform and
absolute comvergence of .S, Propertics of sum fanction, Abels Jimit theurems.
Uniquencss of power serics having sume sum (unclion,

Exponentlal, Joganibmic and trigenomeirio functions Jefined by Powsr
Series and deduction of their salient propesties. (20)

4, (a) Function of wo variables. I &7 «» &' Mean value theorem and
Teaylor's theorom,

{e)Exwemam of fuscticos of two and three variables: Lagrange's Mcihod
of undetermined reulupliers, (3)

5 Riomam! Imtegratica for bouhded functions: Partition and refinersent
of partltion of an Interval, Upper Dasboux sum UM & Lower Darboux sum
LD and essoclated results, Upgier Rienwns (Dsbous) wlegral and Lowee
Ricivann (Darboux) istegral, Dadoux's theoscns, Necassacy and! suficicm
condition of R-intcgradility, ‘

Classes of Riewmann [Integrable fuscrions: Mowotone Sancrions,
Cunlinucus funciions, plecewise condinuons functions with (1) fiste number of
poirts of Jiscontirzities, (i) infinite nwmber of points of discontiuitices having
fimite number ef accamslation points.



expectation. Covanance, Comrelatlon co.eflicient, Joint charagienistic fanctions,
Multiplication rule for expeciations, Conditional expoctasion. Regression curves,
least. Sguare regression lines and parsbolas. Chi-square and t-dimrlutions o8
their  impenant  propertise  (Starements  only) Tehebychalls  incgualizy,
Convergenee in prabalxiity, Steterments of. Dormoalil's limit thecrem, Law of
farpe numbers, Poisson's approximation 1o bimomial distridution eod nonmal
appeaximation 10 bircmial distribution, Cenmtepls of mympiotically sarmal
distribution. Siatement of central limit theorem in the case of equal componsis
and of limit thoorem for characseristic fanctions (Stress shoudd be more on t5e
distribation  fusction thecey thas on  combinatorial aroblems  DiafTicult
combinatociel prodems shou'd be avoided). (a0)

Alathemeionl Starieries:

Random sample. Concept of s=mmplizg sod varicus Yypes of ssupling.
Sample and pepalation Collection, wbulation and graphical representation
Groupleg of data, Sample chamcteristic and Gheir computation, Sampling
distribution of a sietistic. Estimates of & populaticn charasteristic o pasmnicter.
Unbiased and consistent estienases. Sample characteristics as estimates of the
correrponding populstion characteristics, Sampling dstributions of Ge samnple
mean and variance, Exact sempling distridutions for the normal pepmistions,

Divariste semples. Scatter diagran. Ssmiple corvelation co-efficient.
Loast squsre regression Knes and parabolas. Estinsanion of pasameters. Method of
maximum likelhood. Applications 10 binomisl, Paissos 2ad normal popuiation.
Confidence Intervals. limorval ontimaticn for paremeters of pormal pogalatsan,
Sististieal Mypothesis. Simple and composite hypotheais. Best erftical region of a
test. Neyman-Pearson theotemn (Staterment enly) and its application to oormial
population. Likelihood ratio testing and its application 10 pommal population.
Simple epplications of hypothesis testing (for practeal), (35)

Theory af Errora; (Statistical Table 10 be supphad).

Group -0 (50 Mark)
(Numerieal Apaiyrly aud Computor Tengrammine)

Navmrersrat Aundixr -
Wikt ks Numeraal Analyse?
Erraes in Numerice! computabion: Ueoss error, Rooed off «rrar,
Truncatioa eror. Approximase numbers. Signitficomt figures Absnluse, relative
d iage Crov.
. 0;¢‘r:$on: AV.E. .8 (Delinitinns 208 ximpie reluhons amsng 1hem)



(i) Determmnason of volums and swface area by Multisle Tnvegrals
(Problems oniy.) 5

Group -1 (20 Marks)
(METRIC SPACES)

Defintion and esamples of Mot Spaces MWLM
polus. latesbor puims. Open and closod scts, Closure and Intenoe, Bowdary
mumd.vmwmsmcm;m
tntersection Theorsm: Corswruetion of redl number s the completion of the
hmmmmdelsudmuAWmmw
(Ne preef of theorem), Separsbis space: 2% coumtable & Dt Countable space.

(1)
Group -C (20 Marks)
(COMPLEX ANALYSIES)

Complex numbers a3 ordsred paiss. Geometric represeatation of complex
nambens, Sicrcographic pecjection .

Compiex farctions: Comtinuity and differentiobisity of complex
fusistions, Analytie furctioas. Camchy-Riemana Equations. Statoment of Milca's
Mehod, Hantonic functions. (10}

PAPER -VI
Group «A (50 Marks)

(Frobability snd Statisics)
Afachowssicul Thecey of Vrodablite:

Random cxpefiownts. Sample and composad events. Fvert spade
Classicall wul froguency deflzticns of peobabiliny sud their drawlaw ke Asiosis of
Preiahility Statiatical topalarty Muliiphealion mele of poebabiiities Mayes”
thooeot

sdypendstt gveaty, dvpasdent ranom oapetistents.  Independemt
ks Domneull wials and bisomisl iaw, Pobiaon wials Nandmn variader
ooty  distfthotion.  Ihatribathss  Dawisan, Disrste  aad  cunbinuss
duginbhubions Woomsad, Pomun, Gemma, Uwilorm and Nogeul Satributeon,
folsson Process (only Sefinlton) Tranfonastion of randeen vansbles. Twy
dimenignal proiebifity datrlosticns. Discrete and conttneous Jistsbafions ko two
Soemgions. Uniform distribution and two Ementional deneal ivzibetion,
Conditfeeal distnaions. Trasaluemstion of randons vasiables In twy Jimnmensions
MaConnicx! owpestation. Mo, vanarce, nsumems, and cestsal momonts.
weasuies of Jotutasy, Sispantion, skonness and Rurtosis. Medie, node, ceusiles,
Momsra-  genemling  ferctvyl  Chanactenstic fimgtwe  Two dinmsensions!



5. suble ad Unwble equilibdum Coonlinden of a bady and of 3
wsem of boder Field ef farees Conservative figld Potential emergy of apyaten
mwwnfmw.mdMMydmlmd.nfw
Mg heavy body lyorg en foal Dady. Rockag wona, "

6 Pocces m Deee dimensions. Mament of & forte abast 3 line. Axiv of 2
coeple. Revsant of any twe couples ating on 3 hody, Foactart of any tue

of couples scomg on a ripd Sody. Redusten of & sysvem of forces actisg en 4
rigid body  Resaliani force in ML Invarient of fhe syatem St Dhe sesultant cow'e iz
40 20 iTvarrand

Uendimens of cqubnum oF 3 syeem of Srces scuag on & hedy,
Dedactions nf the condrans of sysilibniu=: of o syses of forces acting oo a mgnl
body faem the prncizie of vimest wark. Polnvet’s senteal anis A given sysiers o
dorzen car Weve only mig central sxin Wrengh, Pitgh Iafessity ard Siren
Cepd i thut 4 grven systemn of forces may bare 2 Siigle posalact frvasands wl
a gives aystem of foccen. Eguston of B comiral anis of & pven system of fpocen

an

Growp <C (10 Mk,
(Rigld Dysassicy)

Momest! aflipund Enotsesental vystem. Princigel anis 1Y Ale=berts
=twople, 1Y Aot oyt uf motion P los of memeets, Proeiples =7
conaervatnen of lisesr and sngulss memertom. Inkpesloaze of the notes of
cemtre of inona and Be malva pitve o the ceowe of nertia Prinzip's of
cuergy. Prigcgle vl comaavation ol ensgy.

Caaation uf exoton of 3 rgid bady st 2 Gecd axis. Faprossen Bor
Rinctit crargy 1l moment of mamern of & rrid bedy maviog et b fixed
e Competrs) pendulam. tcrchmgeihiiay of ©c poins of 3 rupemwse anld
cevire of orcillation. Minisum time of ostillation. Reaction of kais of patatan

L of mation of & Hge Judy moving W two SaomTasivte.
E\pumbum-lmmmmomdanﬂ
wymhmmmnﬁndau‘udm
m.w.«mmm;umumuummmm.
Two-dimeraional metion of 3 sofid of sevelition tmuviey O & fough sogirontsl
plare

| O I reand by wanir el AR Bavas B ogtantenrt oz Jeeei o plragt
faed anis wrdo mmpuiavs forces. Cenire of persinsian Ta xdew ot 23l lwie

romersam of e pysfem sboet line semaing uraltesed, (] e chsge of B

of 2 vysiem of pacticles moving in any wamna wrder the 2peatanes of moiviuve
forces 1 agual ta Be work dane by 1w anpelaive forcca Lepalnine beoves

e lhod 90 & rgid Moy moving i Tas il e (L



12 Letus U Yashvant Kaetkar (W10 Peblications)

13. Programising is C = V. Krighnameonthy wnd K. R Radhakrishnan (Tata
Mz Geaw-Hill)

14, € by exampie: Noad Xalicharan (Camiandge University ¥ress)

15, Progranuming la ANSL C: £ Balagurassny (Twea MeGiraw-11l)

16. Introdusiion 16 peenceical analysis: F. D Hiddssbersnd {TMIL Edition)

17, NameralAnalysis: 1. Seavborough

15, Istroduction w0 numernical analysis: Carl Erik Froberg (Adison Wesley
Publishing)

15. Numerical mathods for science and enginecring' R, G. Stonton (Prentics Hell)

FAPLER-VIL
Croup <A (10 Marks)
(Vector Analysis 1)

Line intcizals as anteprals of vestous, carculation, irodatiaial, vector, work
done, conservalive force, polesntial odentationn. Stataownts and verificaton of
Green's theoreen, Stokes” theovem and Divergeoce theorem. (8)

Group -1 (35 Marks)
{Aualytical Statics)

L. Frictice: Laws of Friction, Angle of friction, Cone of friction. Yo f=d
the positcas of equilibgium of & particle hyng om a (i) rough plans e, (a)
rosgh surfece under the actios of any given furces. . 14)

2. Cenlre of Gruvity: Geseral formula for the Jdaennination of C.CG.
Detemmination of position of C.G. of any atc, area of solid of known shape by
mcthod of dntegration, 13

). Asatic Equilibcium, Astatic Centre. Positions of equilibeiues of »
particle lying oo a smooth plane cusve under actios of given fosgea Action 3t 2
joi=a in a frame woek, )

4. Virmes! work: Prsciple of virtual work for 2 slagic panicle. Deduction
of the condinars of squilibrivin of a parlicks veader coplacar forces froen the
proviple of virtual work, The pansiple of vinnual work for a ngid bedy. Forees
which o not tppear in the equation of virtual work. Focoes which appear in the
equision of visical work, The peircipie of vinual woek fur any system of coplasar
s saling on a ngid body. Converse of the principle of vittwal work.  (8)



3 Analylieal mas

-3 4, Loy
= Dyvaimes of a "artache aud of Rignd bosdos -&. L. Loncy.
5. Bydrostatics -A. S, Ramsay

PAFER VI A
Group -A (25 Morks)
[Algehrn 11)

Section <., Lincar Algebra (19 Marks)

1. Lincer Transformaton (L.T.) ca Vevwr Spaces: Defiminon of LT, Nall
ipace, zange space of an [T, Rank and Nullity, Sylvester's Law of Nullity. [Rank
(T) + Nullity (T) = dira (V). Detemminaton of rank (T}, Nollity (7) of Linear
transformation ¥ 0 B" - 8% lowerse of Lineur Transfonnation, Non- singalar
1.inear Transformation.

Change of basis by Linear Trangformation, Vector spaces of Linear
Transfoemmions (%)

2. Linoss Teunsformation and Matsices Matnx of n linsar Trarsfennaiom
relafive to onlored Seses of finito-dimensionnl vettor spaces. Comesponlenc:
between Linmr Tramsformnilons and Matnices. Linear Tressformalion i3 nuoe
singular if ils represeniative matrix be nen-singslur. Rask of Lo T, = Rank of the
carrespanding matrix, (5

Secrion -2 : Modern Aigebra (2 Merks) .

3. Nosaal subsgroups of a Group: Definition and examples. Inictsection,
union of Nosms! seb-groups. Predoct of & nocmsl awb-group 2nd & sud-group.

Quezient Group of o Group by 2 Noemal sub-group. (5)

4 Homomorphism and Isocmorphiam  of Groups. Kemel of a
Homomorplisne.  First lsameephism Theorem. FProptrtea  deducinle  from
definitson of wombism. An infinite €yelic prosp i isomorphic ta (4, +) &d 2
fimse evelic proup of ok & is Bomomhic W the group of resicae clasens m;dn!o
. (3%

Sevnom -4 - Mooloan Algebeq (7 Marks)

S, Doshers Apeba Huntingion Postviates for Boo'c m Algynrs. Alzbr
of 2ot axed Sunchiog Alpgehan 36 eXan:ic: of Sookan Alpxbis Slatenysx of
le:oll'xph‘ vl alualdy. Dojuichive pasews o Coopuadiss s pawing, forms ab
oeicim ¥ oauesangs Dienign ol ool SW Ty, S ui sl i)



¢ <D (38 Marka)
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Crwug =B (13 Marks)
(Differential Equatiyns 11)

1. Laplece Teansfoom and its application in onfnary differentsal oquations:

lage Trensform and Inverse Laplace Tramaform. Statement of Existence

theorer:, Elementary properties of Lapioce Transfogm 2ad its laverse Laplace

Transforrn of denivaiives, Lupluce lransform of istegraly. Convolution theorein

{Statemeert only). Applitation to the solution of cedinary difforcanial eqstions of
second corder with constazt cocflicionts.

2, Series Solutep & an crdinary puint: Power Series Solution of Ovdunary
Ciflcreatial equatsons, Simple Problims caly.

HOOKS FOR REFERENCE
I Advanead Calealus -David Widder (Prewtice Hall)
2. Eleniemtary Treative on Loplace Trunsfonn <8, Sen (World 1)
3. Opziational Metheds in Appiied Mathenatics -H. S. Carslaw J C. Jaeger.

Group «C (20 Marks)
{I'ensor Calculus)

A tenscr as a generalized concept of u vector in an Euciidean space &7,
To gerenalize the ider in an nedimemsional spwe. Definition of £°.
Txmtofmxicn of coordimates in £° [n = 2, 3 a3 exumplc) Summation
doivendimm

Conraviziant wwd covamat veclors. Invarents., Contravarinl, coyuriun
od mixed sensors. The Kronscker delra Algebea of tensers Symmetne and skew.
Synmeeing lensors. Addition and scslar multiplicetion, Contractica. Ouler and
laner products of tensces. Quotient law, Reciprocal Teasor. Reciprocal spxce.
Lins elunent and metric tensor, Reclprotal tetric tensor, Rasimg und Jowering
of indices with the help of metric tensor. Associated tensor, Magnitude

of a vector, Inclinution af 1wo wectors, Onhogonal vectors. ChelstofTe!

syebols vl thalr laws of wamsfonmations, Covanant differestiative of veclors
acd tensars, (i5)

BOOKS FOR REFERENCE

L. Tenser Calewius -Uarry Spain
2. Vestor Anzlysss and Tensor Laleulus (Schaan Series) -Spagel
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FAPERNHILR
PRACTICAL (40 Marks)

Numertea¥d Aoy

Newtin'a  forwpnd &  Backwen!  tegpelotouns,  Stithng &  bossel
interpolation 1 apringe's el Newton's Dividad (hflerence litempolation Inverss
Iragepod Kion ,

Numerical differentzation hased en Newtan's forwird ind Dackwesd

forrrmlae.

Nussericul Intepzaton: Teapessodal and Woldiv's rule

Numerica! salution of non s equations: Talnafution, Buoction,

SecuntVReguls Falsi ond Fuedspoint steration methods.

Numerical solation of o system of linedr equntions: Gouss elimieasion

method, Gauss Scidal itemmtion metived. Matnx inversion by CGauss
method,
Stafistics
Sample characteristics -mean, vartance, skowitess, kurtosls, excess, mode,
mecian, send-isterquimile mange. Bivariate sanpies eoureldioa cocfiicicem
regression limes, parabolic curve futing, poodacwa of Mt

Confidense intervals foe mean and standasd deviation of a normal
population. Approximate confidence limnits for tse prrametsn of 2 binomial
DODUIARICA,

Tests of hypothesis <104t on mean and staxdard devigtion of 2 notmal

popaintion, companiann of means and standard deviations of (wo reamal
popalntions. Approximate tesls on the parumctler of & biromial popisiation, on
comparisan of two binomial popelistions. Porscon dimtribution,

* Above problemus are to be done on a non-progrommoble screntific caleuluro.

The following problems ure to be done on computers ustng cither FORTRAN
C compller

1. Nusierical integration Ly Simpaae’s 172 mile.

2. Numerical solution of non-hincar oquation by Newton «Rapluan mscihod,
3. Numerical solutivn of otdinary diftesential equation by Runge-Xulla
(41h ordet) metiol.

(Nood not pass in madividui growp. )



Three Dimentions
1. Rectangular Cartesian ¢o-ordinotes: Distamce betwween two poierts. Diviton o 2
lEine scpment in 4 given ratio. Dircction cosines and direstion ratios of & srught

:;mauo.mnua.wumme. Anglis berweern two siraight

2. Equation of a Plane: General foem Intercept anid Normsol form. Angle betwoen

o planes, Sigmed disiance of a point from a plane. Biscclurs of angics beiween
WO Istersccting planes

3. Fomatons of Srraight line: General =l xyvrmingtnic foem. Distance of »w paint

from a line Ceplananty of two strasght fires Startest @rstance hetween two
skewlines

4, Sphere 2! 10 tangent plang.

S Right circular cong,

Giroep P 15 Mo ks
(Veetor Algehrn)

Aslibon of Vertoex, Multipficahioas of @ Veotlor by o seolor Lalliee nd
Coplanas Viecton Scolae amd Vector producis of twe und tites vecien. Sipls
applications 1o grublense of Geantry, Vestur squntioll of ploae 20d sjraght liae

Volume of Teitnhedron Appliceticns ta prahlems of Moshanics (Work o umd
Moment)

PAYE N - IO Maths

Cornage AL SO AT,
tDMSeremtint € alvalay,

1 Kational nushens, Gevesdtraeal represemtalmas. lerativenal sumsber. Head number
mmm’ as po,u on @ line -Lincar Coptingenm Au;utim:rxc with bagiy
propenics of tea! number (No deduction a¢ ol soaeiuinll

2. Sequence: Definition of daunds of @ $2quascy Wikl IO SENUEHS. T
of 2 sequence Stadements of Wmit throrems Cooseept of comverpurue and
givergence of momatone sequences vapphvativas of the theararsis, 11 falta s
definition of ¢ Statement of Caneky geiretd principle wf surw e sl
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Part 1I{End of Sccond Year)
Taperiv
Gronp At 30 Marks
(Integral Calenins)

i. lategration of tha form: -

I e Iwax 4 mepNx

asbeesx’ Mx+p-:os_3* and Inteyraton of Rationa) functiozs.

2. Evaluntion of definite Integrals,

J. Integration as the limil of a sum {with equxily spaced a8 well as unequal
kntervals).

4. Rechuction fomaulae of !tia' x00s" 2dc, ‘%:E dr, Im‘ sy and
aszocinad peobylems {m and 1 are non-negetive integzes)

5. Defination of Improper Intcgrals: Stasements of (i} jo.-teet, (i) Comporison test
(Limis form exebaded) -Simple prodiems oaly. Use of Beta 2nd Garmwmna fasetions
(¢omv=rgence and impontant relations being assamed)

6 Workirz knowledge of Dauble integral,

7. Applicatioms: Rectificution, Qusiralime, Volome and Surfdee arcus of soluls
formed hy revalution of plane cuave and aress «Prodloms only

Group 0: 20 Marcks
(Ordinnry Diffcrentinl Fquntinng)

1. Order, degros +nd solation of an crdinary differential eqaation (ODE) in
presence of arhitrary consiants, Femmation of ODE
Fiest apdur oyusiint,
(i) Variabics scpasable
(i) bomogcnevns equatioas and equations redocible to homogenives foems,
(i) Fxect conations and those roducibde so mach cqualion,
{iv) Euler's and Bemoulli's equations (Lingash
(v) Cleiraut’s Bquatiors: General asd Singular selotions,

2. Second order finear eystions:

Sccond oaler ligenr Jifforantial ogualinns with constant cocificienre. Bules
Hemogorowis equeitiom,

3. Simple epplicaions: Onliegonal Trajeiwrics



3. lnGodte seecs of constyt tenms. Cusvergence ad Diveigems w\ww!‘
inciole a8 od 10 inficte scrles (applivabun waily) Soues »
eth root fest and Rasbe's lest ~Applications. Altemmuting series: Statcinest of -
‘ its applications.
i“m:o;‘! hnc:ﬁ:l defined 0a un intesval: Limmit of 3 fumctivn (Casthy’s
definition) Algebra of kmits. Continuity of a fusction &t 3 pordt ind in an
interval.

i (= with the | properties of cominuous
mam imiervais Smmof existence of inverse function of a
strictly menotone function and its continesty,

5. Derivative s geoenatrical and physical inlerpretalion. Sign of denvative «
Monctonic increasing and decreasing functions, Relation betwesn continuity and
Gertvabilnty. Differential <gplication i finding spproximation.

6. Seccessive denivative -Lesboir’s Theorem and its spplicatian,

7. Statement & Prool Rons's Thevscms and its geometrical interpevtation. Mean
Value Theorems of Lagrange and Cauchy. Stateraents of Taylor's and Maclaurin's
Theorems with Lagrange's and Couchy's form of remainders, Taylor's and
Maclauria's Infinite'secies for functions like

¢', 50 x, cos x, (1 )", Jog (1 #x) {with restrictions whereves necessary]

§. Indsierminaie Forms: L'Hespital's Rule: Statement and probilens only.

5. Application of the principls of Maxima and Minima for 3 fusction of sirgle
varishle in gremetsical, physical and otlier problems,

10, Functions of two a=d three variables: Their geemetrical represcatations. Limit
and Continuity (definitions only) for functions of two wvariables, Partial
derivatives: Knowledge and use of Chain Rule. Expet differentials (emphasis on
tolving problems ogly) Funclicms of two vadsbles Successive panial
durivatives: Statemeat of Schwarz's Theoren: on commutgtive propenty of mined
‘u!vn:fs. Euler's Theorem on homogeneous function of two and thece
variab

-axitna wed minima of fusctions of mot more than theee variwbles -

Meshod of undetennined multiplier -Problems only. Implicit fusction in case of
fuoetion of two varisbles (existence assumod) and dervative,

'L Applications of Dif¥erential Caleulus: Tacgents and Noomals, Pedal equation
and Pedal of 3 curve. Rectilinear Asysuptotes (Cantesiya only). Curvature of plane
curves, Exvelope of family of sarsight lines and of curves (Problems only).
Deflisitions and exanples of singular points (vie. Node, Cusp, Isolated pomt)



3. Indinite serics of constyit tema. ('ummw:: Wl L";\‘élf‘“"l l;"’\"“"“‘“"
mciple spplicd W nfnle scries (oppiscalivm only] Scues o

m‘s;u - ch:um of Comparison test, D, Alembert's Rutio tust, Couchy’s

oth oot test and Raabe’s test -Applications. Alcroubitg scries. Stacuser! of »

Leibnitx test and ity applications. g

4. Real-valued functions defined oo am mterval: Liont of 3 functivn (Cauchy's

definition). Algebrs of limits. Contingity of 3 function of o puwrt and in an

interval.

Acquaintance [0 proof) with the important properties of continuous

funttions on closed intervals Stutement of existence of inverse function of a

strictly monatone function and its coninuty, . s

5. Derivative -8 geometrical and physical imterpeatation. Sign of derivative -

Moactonic increasing and decreasing functions. Relation betwoen contiuity and

derivability, Differential -spplication in finding opproximation

6. Successive derivative «Leibaila’s Theorem aad its spplicstion,

7. Statement & Proof Ront's Theorem and is geometrical inierpretation. Meun

Value Theoremns of Lagrange and Cauchy. Statements of Taylor's and Maclaurnin’s

Theorems with Lagrange's and Cauchy’s form of semainders. Taylors and

Maclacnin's Infinite series for functions like

¢!, sinx, cos x, (1 *x)", Jog {1 *x) {with restrictions wherever necessary)

8. Indeterminate Forms: L'Hospital's Rule: Statemsent and probslems only.

9. Application of the principle of Maxima and Minims for 3 function of single

variable in geemnetrical, physical and owier problems,

10, Functions of two and threo variables: Their gecenetrical represcntations, Limis

and Contimuity (definitions ouly) for fumctlons of two varinbles. Patial

derivatives: Knowleuge and use of Chain Rule, Exact differcatials (emphasis ca

tolving problems oaly). Funclions of two varisbles Successive purtial

Gesivatives: Statement of Schward's Theorem o commutytive propenty of mined

cerivatives, Euler’s Theorem on homogencoss function of two and theee

mmmamaummmuvm-ws

Method of undetsrnined multiplicr -Problems oaly. Implicit function in case of

function of two vasisbles (existeocs assumed) and derivative.

1. Applications of Differential Caleulus: Tangents and Noamals, Medal equstion

&d Pedal of 3 curve. Rectilincar Asymptotes (Cantesign only). Curvature of plane

Caves. Envelope of family of mraight lines and of ¢urves (Problems only),

Definilions und exanples of singslar paints (viz. Node, Cusp, lwolated point).



Part = 111 (End of 3'* Year)

FAPE RV 100 Marks

(ANY TIWVQOF THE FOLLOWING GROUS)

Group A : 50 macks
(Elements of Computer Science and Programming)

A. Boclcan algebra -Basic Postulates an! Dofisiton. Twaeelement Boolesn
algebra. Hoolean Furciian. Truth table Standsrd forms of Boolesn finction -
ONF and CONF¥. Minterms and maxterms. Principle of Duality. Some laws and
theoeem of Ronlern algehra Simphfication of Nealear cxpressicos - Alpchaic
roethodd arid Kermow gh Mop method, Applicatior of Huslean algehnn <Switcting,
Circuits, Cireult kaving same spacified prapertics, Logicsl Gates <AND, NOT,
OR, NAND, NOI, 2tc

B, Compulcr Scxnce and Propremaming. [Distonical Develepseat, Compiter
Generation, Cumpoter Anstomy «Different Conspenents of a Conaouter System,
Operanieg Systenm, Hardware and Softwars.

Positionnl Numdys Syatem Binary o Decinval uod Decinal W fimary  (aher
sysiems. Binary Arittometic. Octal, Hexadecumal, ete, Stonag ef daly in 2
Compuser -BIT. BYTE, WORD, ete. Coding of o data -ASCLL, erc,

Prograsming Lasguape: Miclune language, Ascambly Qrgaags and Migh level
lenpuage. Campiler and Intorproter. Objest Progrmame nd Soures Troprrtinie,
Ideas sbout soane HLL -0 g FORTRAN,CS0 o2

COBOL, PASCAL, o

NM"M ard Finw Canets -thedr utilities and smpertant fennires, Ideas about the
oompma.ics of an aigarithee. Application, in simpde peoblems FORTRAN 7704 ;

irszoductian, Tlath Type -Kéywonds, Constaons ald vasiaBles <Integer, Redd,
Carmley, Logicu! Chanacter, Subgeripted Varalies, Fortran Lxprexiines,

VO suiements Jfomtied and enfommatted Progmmene Sxecutel control
L.ogicol if, if-thon-clse, 616, Arrays, dimension statement Repetitive Compnatian
Tie, Nesiedd Do ele,

Nuls f'rograns <) Fusetion Sob Progiumine

() Sudensating Seh Prornene

Elements of BASIC Progmmming Langurge: Remdmg Poiaiva, B & Lo,
Army, Funclions,

Applicatson 10 Sample Problers, An exposure to M8 Oifies, eenml, Interee)
(Through Denzoastzation only).



Lroup b S{80 Muths)
(Probabllity & Statistic)

(Evgphasts on Applications o))

A. Elemests of Prosabilay Tieoty: Random eperiment, Ouitome, gw ’

futally Exelusive Events, Eqeally Kikely and Exkaustive. Classical defieation of
Prabability, Theorvms of Total Probubdity, Conditionad Probodeility and Statistii
Indepeviderce. Dayey Theorem. Problems. Shostemings -of the chaica,
definition, Axicenatie spprosehPrehlems, Random Vasiable and its Expeetation,
Theorens on muthematical expectation, Joint disirbution of two fadom
variailes. Theoretica) Probabifity Distridution -Discrete and Continuous (pra.f.
p.&.1) Binoatial, Poisson and Normal distribulions aad their propertics,

B. Elenverss of Susistical Meshods, Vanables, Autribates. Py deta and
seconday duta. Popalibion and supple. Consus and Sawple Sanvey {dhulation -
Chart and Disgrus, Graph, Bar Slayamm, Pie diagraen eic, Froquency Distzibatica
Un-grouped and grouped cumsistive frequency distridution. Histogram,
Frequency cunve, Moasures of Central Tendeugies

«Averages: AM, OM, EM, Mean, Median and Mode (their sdvamioges and

dsadvamiages) Measures of Dispersions -Range, Quantile Deviation, Mem
Deviation, Vanance'S D, Momeais, Skewncss and Kurtosis,

C. Sampiing Theory: Mening 2 objects of sumpling. Some ideas sbout the

metheds of sciccting samples, Sttisthc end Paramseter, Sampling Dustridution -

standard errer of a siatistie (e sample mean, sample propumon). Fous

fandamental digtnbetices derived G the pormal: (1) Stamdaed Normal

gi:uibu;icc. {31) Chi-squace distribution {iti) Stadent’s distribution {iv) Secdecar’s
stbuon.

D. Divanate Froquency Distobution, Scatter Daagrng, Comrelution co-¢flicient
Definktios 24 properties. Regression lines,

gm C Elements of Differeace Equation Asd caleulus of Variation (59,



BOOKRS 1OR REFVRENOY

1. Forttan 77 ol Numengo! Muetixnls: VN,
(Wiley Favemn Lutad/New Age litvraasional Limited)

2. Programming sd Computiag wal Fortpa 7740 S Geover '
(Aied Publishions Limited)

3. Structured FORTRAN 77 for Luguwrs jad Sciemtists: D M. Ener
(The BonjaminCummings Fublabing Co. Ing)
&, Programing i Basie ¢ Balguneoeny,

Group B[S0 marks)
(A Course of Calealn)

b Detenminaion of Rl of colverganee of Puwes Serles.

Statenent of propertics of continaity of sum fusction of power series, Torm by
term indegration und Term by wrvs differentiation of Fower Series. Statlenwrs of
Abel's Theorems on Power Scrics. Convergence of Power Seres. Fypansioas of
eleamentary fections such as ¢, sin x, bog (1 #2), (1 = x)". Simple problems.

2. Fourwer series on (=) © Periodic fusction, Deotermingtion of Foarier co-
efficiants, Statcuset of Dinchict s conditions of convergence and siatemezt of s
theorem wer eovv g gence of Fomrier Sine and Cosine seeny.

3. Thind @w! Fourd erder ocomery differentis] equstion with comstaml co-
eMizictes, Fular's Homopensous guation

4. Sovorad osder iffaremtial sguition: (3) Meihod of variation of pesatncicrs. (b)
Methed of vadeiermined ce-efficicnty. {¢) Simple cigeavalie problym.

5. Sinvuitancous Enear defferentinl cquation with conslan: co-ffic.cins.

§. Laploce Trassform wad its wpplication to Owlinary differenilal equation
Laplace Trasform and Inverwe Laplace Tramsform. Statcrnest of Exisience
fheorens, Elensentary propenies of Luplace Tronsform and its Inverse, Apglication

10 Yz soluticst of erdinary Jiorential euation of sucvad unber with conasait co-
elficieats.

7, Patyl Differenia] Equation (PDE) Inaradection, Vormution of PDE,
Soltioas of 'OF, Lagrange's motsoul of seladion.



