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MTMP-101
CLASSICAL ALGEBRA & TRIGONOMETRY

(To answer one question from each unit. Each utlitvave provision for internal choice.)

GROUP-A
CLASSICAL ALGEBRA

(Marks —30)
Unit —I Marks-10

Adjoint of a square matrix, Jacobi’'s Theorem; Imeerof a square matrix , Elementary
transformation on matrices , Rank of a matrix ,uBoh of a system of linear equations by
matrix inverse and by Gaussian elimination method.

Unit =1 Marks-10

Relation between the roots and coefficients of lgrmmomial equations of nth degree with special
reference to cubic equations, Symmetric function robts; Transformation of equations;
Cardan’s Method of solution of cubic equation oé thorm axX+bx+c=0 (&0); Inequalities
involving Arithmetic and Geometric means;

Unit =l Marks-10

Sequences and their convergence and divergencengtblic and Bounded Sequence and the
theorems involving them; Infinite series of consteerm; Convergence and divergence of the
series of positive terms; Tests of convergence- gaoivon test, d-Alembert’s ratio test; Raabe’s
test, Cauchy’s root test (without proof).

GROUP-B
TRIGONOMETRY

(Marks-20)

Unit -1V Marks-10

De’ Moivre’s theorem (for rational indices), Exp#@onss of sin ® & cos B, Expansions of st
& cosB in ascending powers 6f Functions of complex arguments.

Unit -V Marks-10

Gregory’s series; summation of trigonometric seri®gerbolic functions.



MTMP-201
MODERN ALGEBRA & GEOMETRY (2-D)

(To answer one question from each unit. Each utlitvave provision for internal choice.)

GROUP-A
MODERN ALGEBRA

(Marks —30)
Pre-requisites: Theory of setsMapping, Equivalence relations.
Unit —I Marks-10

Group, Permutation group, Cyclic group Subgroupsef® and their properties, Lagrange’s
theorem for order of a subgroup, Normal subgroumt@nt group.

Unit —II Marks-10
Definitions, examples and simple properties of Rjrigtegral domains, Skew fields, Fields
Unit -l Marks-10
Vector spaces, subspace, Linear independence, &asidimension.

GROUP-B
GEOMETRY(2-D)

(Marks-20)

Unit -1V Marks-10

Change of axes, pair of straight lines, generabggn of second degree, reduction to standard
forms.

Unit -V Marks-10

Properties of a parabola, an ellipse,a hyperbaaatwons of chord , tangent & normal, polar
eqguation of a conic.



MTMP-301
DIFFERENTIAL CALCULUS & INTEGRAL CALCULUS

(To answer one question from each unit. Each ulihave provision for internal choice.)

GROUP-A
DIFFERENTIAL CALCULUS
(Marks —30)
Unit —I Marks-10

Limit, Cauchy’s criterion for existence of limit (thout proof), problems on limits. Continuity
Problems on continuity, Bounded functions — l.ugal,b., Properties of continuous and bounded
functions, Differentiability, Problems on differeaiility, Relation between continuity and
differentiability, Successive differentiation — Btkrd cases, Leibnitz’s theorem and its
application in simple cases.

Unit —II Marks-10
Indeterminate forms —@, @- o, @ 1% ©°, ® ,%,Application of L Hospital's Theorem.
(o0]

Rolle’s Theorems, Lagrange and Cauchy forms of Mealue Theorem. Statement and
applications of Taylor's and Maclaurin’s TheoremBaylor's and Maclaurin’s  Series,
Expansions of function€gsinx, cosx, tanx., sinhx, coshx ( Assuming R 0 as n-[),

Maxima and Minima for functions of one variable, ddesary and sufficient condition for
maxima & minima.

Unit =l Marks-10

Function of two or more variables- partial derivas, Euler's Theorem (proof for two variables
only and problems for two and three variables).
Tangents, Normals — Equations and Properties ofgdrts and Normals, Subtangents and
Subnormal of Cartesian and polar curves. Geonaétpcoblems, Simple problems of two
variables.
GROUP-B
INTEGRAL CALCULUS

(Marks-20)
Unit -IV Marks-10
Definition and properties of definite integrals,féiamental theorem, Reduction formulae.

Unit -V Marks-10



Rectification of plane curves- Cartesian and palarves, Area bounded by plane curves-
Cartesian and polar curves, Volumes and surfacsld of Revolution about axes- Cartesian
curves.
MTMP-401
DIFFERENTIAL EQUATIONS & VECTORS

(To answer one question from each unit. Each ulitvave provision for internal choice.)

GROUP-A
DIFFERENTIAL EQUATIONS
(Marks —30)
Unit —I Marks-10

Solution of first order and first degree differahtiequations- Variable separable method,
Homogeneous equations., Exact equations.

Unit Il Marks-10

Linear equations (including Bernoulli's equatiomdaother simple cases reducible to linear
eqguations.), Orthogonal Trajectories.

Unit —IlI Marks-10
Higher order linear differential equations with etant coefficients, Homogeneous linear
differential equations, Application of differentiafjuations in simple cases.

GROUP-B

VECTORS

(Marks-20)

Unit -1V Marks-10

Vector equation- Vector equations of lines, plaaed spheres
Vector functions — Differentiation of vector poininctions, properties and applications.

Unit -V Marks-10

Operation with del operator- Gradient, Divergencd €url, their identities and application in
simple problems.



MTMP-501
DYNAMICS & STATICS
(To answer one question from each unit. Each uiflitvave provision for internal choice.)

GROUP-A

DYNAMICS

(Marks —30)
Unit —I Marks-10
Motion in a line with variable acceleration (undgme law of velocity, inverse square law),
Simple harmonic motion, Tangential and normal congods of velocity and acceleration in a
plane.
Unit —II Marks-10
Motion in a plane- Projectile (excluding range onirclined plane), motion inside and outside a
smooth vertical circle.
Unit —IlI Marks-10
Impulse, Work, Energy- Impulse of a force, work,wan, energy, principle of energy,
conservation of linear momentum and energy. Imp&atect impact of two elastic bodies,

Direct impact of an elastic body on a smooth fipéahe.

GROUP-B
STATICS

(Marks-20)
Unit -1V Marks-10

Coplanar forces-Condition of equilibrium on smoogitanes, Frictions-Laws of friction,
equilibrium on rough planes.

Unit -V Marks-10
Centre of gravity- C.G. of a triangle formed bya@rods, C.G. of an arc and a sector of a circle,

of a quadrant of an ellipse, of a cardioide, oaateroid, and of a lamina bounded by a parabola
and a line.



MTMP-601
CLASSICAL ALGEBRA & TRIGONOMETRY

(To answer one question from each unit. Each uiflitvave provision for internal choice.)

GROUP-A
LINEAR PROGRAMMING

(Marks —30)
Unit = Marks-10

Introduction , brief idea about O.R. and its apgiiens, convex sets and their properties, hyper
plane, formation of an L.P.P. Different modelsusioin by graphical method.

Unit I Marks-10

Standard form of an L.P.P., feasible, basic, ogdtior@ounded solution, solution of the standard
L.P.P. by Simplex method, Big-M method.

Unit —IlI Marks-10
Concept of duality, formation of dual problems,nstard results on duality, advantages of

duality, Transportation problems.

GROUP-B
SOLID GEOMETRY

(Marks-20)

Unit -1V Marks-10
Equation of straight lines, shortest distance betwliaes and its equation
Unit -V Marks-10

Sphere, cone; Tangent lines and planes.
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