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UNIT-l: SETS AND FUNCTIONS

l. Sets : (12) Pedods

Sels ond lheir representolions. Empty set, Finife & Infinife sels- Equolsets. Subseh.

Subsels of lhe sel of reol numbers especiolly inlervols {with nototions). Power sel.

Universol sel.

venn diogroms. Union ond Inlerseclion.of sets. Difference of sets. Complemenf

of c sef . Properlies of complement sets.

2. Relofions & Funclions: (la) Pedods

Srdered poirs, Corlesion prodUcl of sets. Number of elemenls in the codesion

croduct of lwo finile sets. Cortesion producl of lhe reols wifh itself {uplo R x R x

R). Definilion of relotion, picloriol diogroms, domoin. codomoin ond ronge of o

relotion. Funclion os o speciol kind of relotion from one sel lo onolher. Pictoriol

represenlolion of o funclion, domoi,r, co-domoin & ronge of o function. Reol

volued funclion of the reol vorioble, domoin ond ronge of lhese funclions,

conslont, identity, polynomiol, rotionol, modulus, signum ond greotesl infeger

functions wilh their grophs. Sum, difference, producl ond quofients of funclions.

3. Trlgonometrlc Functions: (18) Perlods

Positive ond negolive ongles. l.leosuring ongles in rodions ond in degrees ond

conversion from cjne meosure lo onolher. Definilion of lrigonomelric functions

'.^rith the help of unil circle. Trulh of lhe identily sin2x + cos2x=.l, for ollx. Signs of
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trigonometric funclions ond sketch of their glophs. Expressing sin (xty) ond cos

{xty} in terms of sin x, sin y, cos x & cos y. Deducing the identities like the

following:

lon{x+y;= lon x t ton v , Cot (xty) = Cot x. Cot yT I

I T ion x.ion y Coty tCot x

Sinx + Sin y= 2 Sixr:yCosrv, CosX + Cos y =2Cosrrv. Cos r.y
2

Cos x - Cos y = 2Sin uv . Sin r:
22

Sirix- Sin y = 2 Cosr-tv . Sin x.y,
))

ldeniities reloted io sin 2x, cos2x, ton 2x, sin3x, cos3x ond ton3x. Generol solulion of

irigonomeiric equotions of ihe type sin0 = sin a, cos 0= cos G ond lon 0= ton a

Prcof ond simple opplicotion of sine ond cosine rules only.

UNIT-ll: ATGEBRA

l. Prlnclple of Molhemoticol Induction: (06) Periods

Process of the proof by induciion, motivoting the opplicotion of the method by

looking of nolurol numbers os lhe leosf induclive subset of reol numbers. The

principle of mothemolicol induclion ond simpre opplicoiions.

2. Complex Numbers ond euodrolic Equotions: (10) Periods

Need for complex numbers, especiolly ./-t, to be motivoted by inobility to solve

every quodrotic equotion. Brief description of olgebroic properties of complex

numbers. Argond plone ond polor represenfolion of complex numbers.

Stofement of Fundomentol Theorem of Algebro, solulion of quodrotic equotions

in the complex number syslem.
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Squore-root of o complex number, Cube roots of unity ond fheir properfies.

3. Llneor Inequolities: (10) Perlods

Lineor inequolifies. Algebroic solu'lions of lineor inequolilies in one vorioble ond

lheir represenlotion on lhe number line. Grophicol solution of lineor inequolilies

in two voriobles.

Solution of system of lineor inequolities in iwo voriobles- grophicolly. Inequolities

rnvolving.modulus funclion.

4. Permulotions & Combinolions: 
- I (12) Perlods

Fundomenlol principle of counting. Focioriol n. (n!)Permulotions ond

combinoiions, derivolion of formuloe ond their conneclions, simple opiplicotions.

5. BinomiolTheorem: (08) Perlods

History, stotemeni ond proof -of lhe binomiol theorem for positive integrol

indices. Poscol's triongle, Generol ond middle term in binomiol exponsion, simple

opplicotions.

6. Sequence ond Series: (10) Periods

Sequence ond Series. Arithmefic progression {A. P.}. orithmelic meon (A.M.)

Geometric progression (G.P.), generol term of o G.P., sum of n terrr,s of o G.P.,

geomelric meon (G.M.), relotion between A.M. ond G.M. Arilhmetic/geometric

series, infinite G.P. ond ils sum, Sum to n lerms of the speciol series In, In2ond

In3.
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UNIT.III: COORDINATE GEOMETRY j
,).

i,
I ' sholght Llnes: (09) period, 

,,
Brief recoll of 2D from eorlier closses. Shifling of origin. Slope of o line ond ongle ;

between two lines. Vorious forms of equolions of o line: porollel to oxes, point- i

irslope form, slope-intercept form, two-poini form, intercepl form ond normol 
,,

form' Generol equotion of o.line. Equolion of fomily of lines possing through.ihe

poinl of intersection of h,^ro lines. Disionce of o point from o line.

i-,

,:jt,

2. conlc Seclions: (r2) periods

Seclions of o cone: circre, eilipse, poroboro, hyperboro, o poini, o stroight rine :

ond poir of inlersecting lines os o degeneroled cose of o conic section.

Stondord equotion of o circle; Generol equotion of o circle; Stondord equotions

ond simple properties of porobolo, ellipse ond hyperbolo. lntroduction of

direcfix of on ellipse ond hyperbolo.

3. Inkoduction to Three -dimensionol Geometry (0g) periods

"Coordinole 
oxes ond coordinote plones in three dimensions. Coordinotes of o ,','

point.

Distonce between two poinrs ond section formuro.

UNIT.IV: CALCULUS

l. umlls ond Derivollves: (lg) periods

Derivolive inlroduced os roie of chonge both os lhot of disionce function ond

geometricolly, inluifive ideo of limit. Definition of derivotive, relole it to slope o_f
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longenl of the curve, dErivotive of sum, difference, producl ond quolienf of

f unclions. Derivolives of polynomioltond lrigonomelric funclions.

UNIT.V: MATHEMATICAT REASONING

l. Molhemollcol Reosoning: (08) Perlods

Mothemoticolly occeploble slolements. Connecling words/ phroses -

consolidofing fhe undersfonding of if ond only if (necessory ond sufficienf)

condilion", "implies", "ond/or". "implied by", "ond". "or". "lhere exists" ond fheir use

ihrough voriely of exomples reloled lo reol life ond Mothemolics. Volidoting lhe

stolemenls involving the connecling words difference between controdiction.

converse ond controoosilive.

UNlT-Vl: -STATISTICS & PROBABil.tTy

l. Stolistics: (10) Periods

/,zleosure of dispersion; meon deviolion, vorionce ond siondord deviolion of

ungrouped/grouped doio. Anolysis of frequency distribulions wiih equol meons

bul differenl vorionces.

2. Proboblllty: (10) Perlods

Rondom experirnenls: oulcomes, somple spoces (set represenlolion). Events:

occurrence of evenls, 'nol', 'oncj'ond 'or'evenls, exhoustive events, mutuolly

exclusive evenls Axiomotic {sel theorelic} probobility. conneclions with lhe

theories of eorlier clossers. Probobility of on evenf, probobilily of 'not', 'ond' & 'or'

evenls.
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uNtT t. REIAT|ONS AND FUNCTTONS

'1. Refotions ond Funclions : (10) perlods

rrTpss of relolions: reflexive, symmefric, tronsilive ond equivolence relotions. One

'3 one ond onto functions, composile funcfions, inverse of o function. Binory

:perotions.

2. Inverse Trigonometric Funclions: (12) Periods

lefiniiion, ronge, domoin, principol volue bronches. Grophs of inverse

:'igonomelric functions. Elementory properlies of inverse lrigonometric functions.
I
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UNIT-ll: ALGEBRA

l. Motrices: (18) Perlods

3oncept, nolotion, order, equolily, iypes of molrices, zero motrix, lronspose of o

motrix, symmetric ond skew symmelric motrices. Addilion. mulliplicoiion ond

scolor multiplicotion of motrices, simple properlies of oddition, multiplicoiion ond

scolor multiplicolion. Non-commulotivity of multiplicotion of motrices ond

existence of non-zero motrices wlrose producl is the zero molrix (restrict to

squore molrices of order 2). Concept of elemenlory row qnd column

operolions. Invertible molrices ond proof of lhe uniqueness of inverse, if it exists;

(Here oll molrices will hove reol enlries).
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(20) Periods ' {2. Delerminonls:

Delerminoni of o squore molrix (up to 3 x 3 motrices), properlies of i

3

determinonts, minors, cofoclors ond opplicotions of delerminonls in findinq ihe
,

oreo of o lriongle.
:

Adjoint ond inverse of o squore motrix. Consisiency, inconsistency ond number

of solutions of syslbm of lineor equolions by exomples, solving system of linecr

equotions in two or three voriobles (hoving unique soluiion) using inverse of o -

mofrix. Cromer's Rule ond its opplicotjons.

UNIT-lll: CALCULUS ' 
:

l. conlinuity ond Differenliobitity: (lg) periods

Continuity ond differentioliobiity, derivolive of composite functions, choin rule,

derivotes of inverse trigonomelric functions, derivote of implicii functions,

concept of exponentiol ond logorithmic functions to the bose e. Logorithmic

funclions os inverse of exponentiol funclions

lim tlx, lim t/x , lim (t+l/x)x,lim 1t+x)vx lim toq(t+xl ,lim ex- I
x->0 x->co X-)co x->0 x->0 x x->O x

:

Derivolives of logorithmic ond exponentiol functions.

Logorithmic differentiotion, derivotive of funclions expressed in porometric

forms. Second order derivoiives. Rolle's ond Logronges's Meon volue theorems

{wilhout proof} ond fheir geometric interpretolion ond simple opplicolions.
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2. Appllcollons of Derivolives: (10) Perlods

Applicotions of derivotives, rofe of chonge, increosing/decreosing funclions,

longenls ond normols, opproximofion, moximo ond minimo {firsl derivolive tesl
:

lrolivoted geomelricolly ond second derivotive lest given os o provoble tool).

Simple problems {thot illuslrote bosic principles ond underslonding of lhe subject

:s well os reol-life situoiions).

3. Integrols: (20) Periods

lntegrotion os inverse process of differentiofion. inlegrolion of o voriety of

iunclions by subslitulion, by poriiol froclions ond by porfs, only simple integrols of

;he fype to be evoluoled.

i o^ , LiL, / c- , /=x--
- y2 +o2 J{xz +o2 J{o2-x: Joxz+bx+c Jvoxz+bx+c

tt
f o**e ax,lpx+q dx /;;**, 6^ , I,l*r1., a^t- l:-- | - Jox2*bx*c t!or2+bx+c v J

!-l_-rlrvox2 + bx_+ c Ox ,r/(Ox+q) Vox2 + bx + c Oxri Ox ,/;#r*

Definile inlegrols os o limil of o sum, Fundomenlol Theorem of Colc.ulus (withouf

proof). gtslc properlies of definite inlegrols ond evoluolion of definile inlegrols.

4. Appllcollons of fhe Inlegrols: (10) Perlods

Applicotions in finding lhe oreo under simple -curves, especiolly lines, oreos of

circles/porobolos/ellipses (in slondord form only), Areo under the curve y=sin x,



,.'.-l

y=cos x' oreo between the two obove soid curves fthe region should be cleorly
identifiobte).

5. Differentiol Equolions:
(10) periods

Definilion' order ond degree, generol ond porticulor solutions of o differenliol
equotion' Formotion of differentiol equolion whose generor sorution is given.
solution of differentior equoiions by method of seporotion of voriobres.
homogeneous'differentiol equolions of first order ond first degree. solutions of
lineor differenliol equolion of lhe lype:

dv +py=q, where p ond g ore functions of x onddx

dx +px=q, where p ond q ore funcfions of ydy

uNlT-lv: vEcToRs AND THREE-DrMENstoNAt cEoMETRY

l. Vecfors:
(12) periods

veclors ond scoro.s, mogniiude ond direcrion of o vector. Direction
cosines/rorios of veclors. Iypes of vecrors (equor, unii, zero, pororer ond
coflineor veclors)' posilion veclor of o point, negotive of o vecior, componenis
of o veclor' oddilion of veclors. multiplicoliori of o vector by o scoror, posilion o

veclor of o point dividing o line segmenl in o given rotio. scoror (dot) product of
veclors, projeciion of o vecior on o rine. Vector (cross) product of vectors.
Scolor triple producl.

2. Ihree - dlmensionof Geomefry:
(12) Periods

Direclion cosines/rolios of o line joining two points. Corlesion ond veclor
equotion of o line' coplonor ond skew lines, shorlest dislonce beiween fwo rines.
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Corlesion ond veclor equolion of o plone. Angle belween (i) two lines, (ii) lwo

plones. (iii)'o line ond o plone. Distonce of o poinl from o plone.

U N lT-V: LIN EAR, PROGRAMMING

l. Lineor Progromming: ('12) Perlods

lntroduction, definition of reloled terminology such os constroinfs, objective

function, opfimizolion, differenl types of lineor progromming {L.P:) problems,

mothemolicol formuloiion of L.P. problems, grophicol melhod of solulion for

croble-ms in two voriobles, feosible ond infeosible regions, feosible ond infeosible

solulions, oplimol feosible solutions {up to three non-lriviol constroints).

UNIT-VI: PROBABILITY

1. Probobilily: (18) Periods

t"4ulliplicolion theorem on probobility. Condiiionol probobility, independenl

evenls, totol probobilily, Boye's lneorem, Rondom vorioble ond ils probobilily

distribution, meon ond vorionce of rondom vorioble. Repeoled independent

{Bernoulli} lriols ond Binomiol OistriOulion.


