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Svllabus of Mathmatlcs

£ Relatlon and functlons Types of relations reﬂexwe _
Symmetric, transitive and equlvalence relations. Equwalence class .
One-one and onto functlons comp051te of functlons, mverse of a
function, Binary operatlon ' S i Bud e sl '

2.. Algebra: | :
(i) Matrices : Types of matrices, zero matnx transpose of a matnx

symmetric and skew symmetric matrices. Addition, mult1phcat10n &
scalar multiplication of matrices. Smgular and non~smgular matrlces
Invartable matrices. |

(i1) Determinents : Determinent of a square matmx (up to 3x3 matrix)
Properties of determinants, Adjoint and inverse of a square matrix.
Consitency and number of solutions of system of linear ‘equations by
examples. Solving system of linear equatlons 1n two or three vanables |
(having unique solutions) =~ - - ) -
(iii) Theory of equations of degree greater than or equal to two..
Arthmatical, Geometrical and Hormonical progressmns Permutauons
~and oombmatlons Blonomlcal theorem Sum of exponentlal and '
logerthimic series. . '

(iv) Prabability : Multlpheatxon theorem on probab111ty Condrhonal
probability, Independen’t events. Total probablllty Bayes s theorem

distribution.

3. Calculus B
(i) Limit of a function: Continuity & dlfferentlablhty, derwatlve of

composite functions, and differentiation of different types of functions.
Chain rule; Rolles theorem and lagrange mean value theorem,
Maclaurins & Taylor’s series. L. Hospitals rule, partial dlfferentiation
successive differentiation , Leibnitz theorem, equatlon of tangent &
normal to a given curve, Maxuna minima, 1ncreasmg and decreasmg
functions. 3 - -
(ii) Integration : Various methods of mtergratlon deﬁrute mtegrahon

as a limit of sum, Basw properties of deﬁmte 1ntegrals & evalutlon of
T2
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definite integrals. Application in_,ﬁhd_ing- the area Uh_'dcr simple curves

of -_spheres_, cones & Cylinders.

4. Coorinate ,;geometry of two dimens'i'ons; : Gl Sy
Equation of the pair of straight lines in‘hom@gcneous andnon _
- homogeneous form. Conditions whe Emon;ngeneous- equation of 2"

5. Vectors and three dimenSio:l_él-l geometry i

(1) Vectors: Vector & scalars. Unit V?c_torS,.D.ifecinn cosines/
' ratios of a vector, Multiplication of a vector by scalar, dot
product, cross product of vector and their in physics (' work
done & moments, anguler velocity, Projection of a vector on
a line. Angle between two vector.. -

(ii) ‘Three dimension Geometry : Direction cosine/ ratios of line :

joining two points, Cartesian and vector equation of a line.
Coplanar and skew lines, shortest distance between two
lines, Cartesian and vector equation of a plan. Angle
between (a) two lines (b) two planes (c) A line and a plane.
- Distance of a point from a plane, Inters_ec‘tidn_of two line,

Intersection of a line of plane & intersection of two plane. =

Equation of a plane: passing through the intersection of two
' planes. , Bl o e : : ;
(iii)  Equation of a sphere, cones, cylind_e_'r__s,_ e

X Group .:-EXéiﬁjjlbs-'- espe'ciall.y the 'jé'r'_oup o_f nth "rots'_of'uhity,_- 2

group of residue class modulo n-@d'm@dﬁld p-where pisa



prime. Subgroups, Homomorphism and isomorphisms properties of
" Homomorphism. Subgroups generated by a subset. Order of element
in a group, Cyclic group, Symmetric group Sn. Lagrange theorem,
Fermat’s theorem with application point of view. Narmal subgroups,
Fundamental theorem of Homomorphism, Endomorphism, -

automorphism, First isomorphism theorem and second isomorphism

theorem. o (ield | el
Ring and fidd : With simple examples as (Zn,.+,) & Cmpt).

Linear Algebra : vector space with examples, subspace, linear
dependence and independence, Basis and dimension of a vector
space, Quotient space, Sum and direct sum of spaces. Linear
transformation, Karnel and image of a linear transformation, Rank
and nullity of linear transformations, Rank nullity theorem,
Composite of'lin_-ear.tra;nsfoﬁliatiqns':;and.its: rank & nullity. Singular-
" and non singular linear transformations, Transpose of a linear -
transformations, Matrix of a linear transformation. =~ -

Vector differentiation: Gradient, divergence, curl, ﬁfst _or:der vector

identities. Directional derivatives (with application point of view)

Vector integration : Line integral, surface integral, volume -
integral, Green’s theorem, Gauss divergence theorem, stokes’s
theorem, (From application point of view) | P

Riemann integration : Integration of discontinuous functions, -

Lower and upper integrals of a bounded functions, Integration of a
step function and signum function. | iatts

Statices: Equilibrium of a body under the action of three fo'fécs-,-
coplanar forces, Equilibrium of a body under the action of a system
of coplanar forces, Centre of gravity, .'cq_r_r_lmon_icatenar_y Friction.

Dynamics : Motion of a projectile in vertical plane under gravity,
work power and energy, Direct impact of smooth bodis, Radial and -

transverse velocity and acceleration, Tangential and normal
acceleration. ' :



: .f : Tngnometry Tr1gnometrlc equatlons Propemes of trlangles
- Inverse circular functions, ‘Height and distance, Complex numbwfs
- D-moivers theorem & its application, nth roots of unity.
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