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MATB-3301T / MATBM 3502T Ordinary and Partial Differential Equations

Conrse Qutcomes:

COV Vo study and solse differential equations of first order and the equations reducible 1o these.

€2 T'o study first order and higher degree differential equations and their respective solutions.

€0} Tounderstand the methods of solving linear homogeneous and non-homogencous difTerential
cyuations of higher order with constant/variable coe(icients.

CO4 Tostudy the methods of solving linear partial difTerential equations of first arder and
partial differential eyuations of first order but of any degree.

CO8 |0 leam 10 solve homogeneous and non-hemogeneous partial differential equations with
wonstinl coe(Ticients.

LTP University Exam: 70
10 Internal Assessment: 30
Time Allowed: 03 Hours Total: 100

INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will have four
guestions each from the respective sections of the syllabus and Section C will consist of one
compulson question having len short answer Lype questions covering the entire syllabus
uniformly. Each question in Sections A and B will be of 10 marks and Section C will be of 30
marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to atempt live questions in all selecting two questions from each of the

Sections A and B and compulsory question of Section C.

Section-A

First Order Dilferential Equations: Differential equations of first order and first degree:
Separable differential equations, Homogeneous differential equations, Exact differential
equations. Linear differential cquations and Differential equations reducible to above mentioned
forms. First order and higher degree differential equations solvable for x, y and p, Clairaut's form,
Singular solutions, Ceometrical meaning of & differential equation, Orthogonal trajectories.
Higher Order Differential Equations: Wronskian, Solution of lincar homogeneous and non-
homogeneous differential equations of higher order with constant coefTictents and with variable
coefficients, Cauchy's and Legendre's equations, Method of variation of perameters.

Section - B

First Order Purtinl Differential Equations: Linear Partial differential equations of first order,
Lagrange’s solution. Imegral surfaces passing through a given curve, Partial differential equations
of lirst arder but of any degree. Charpit’s general method of solution.

Higher Order Partial Differential Equations: Classification of partial differential equations of
second order Into hyperbolic, elliptic and parsbolic (ypes, Canonical forms. Solution of
homogeneous and non-homogeneous partinl differential equations with constant coefMiclents. An

introduction 1o heat, wave and Laplace’s equations,
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References:

I. H.T.H. Piaggio : An Elementry Treatise on Differential Equations and their Applications;
Barmen Press.

2. Rei Singhania: Ordinary and Partial Diferential Equations. 5. Chand & Company. Ney,
Delhi,

3. LN, Sneddon: Elements of Partial Differential Equations, Mc Graw Hill Book Co.

4. DA, Muney: Introductory Course in Differential Equations, Orient Blackswan Pyt Lid.
New Delhi, 2012,
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MATB-3601T / MATEIM-3603T Clnssical Mechunies
Course Quteomes: o -
| €O1 To understand the basic concepls of laws of motion,
€02 | To understand the concept of friction and laws of gravily,
C0J | To understand the coneept of motion of particle.

CO4 | To understand the concepts of velocity and scceleration.
€03 | To understand the coneept of projectile motion.

L TP University Exam: 70
S B | Internal Assessment: 30
Time Allowed: 03 Hours Total: 100

INSTRUCTIONS FOR THE PAPER-SETTER
The question paper will consist of three sections A, B and C, Sections A and B will have four
questians each from the respective: sections of the sylisbus and Section C will consist of one
compulsory question having 1én shon answer ype questions covering the entire syllabus
unilormly, Ezeh question in Sections A and B will be of 10 marks and Seetion C will be of 30
marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from each of the
Sections A and B and compulsory question of Section C.

SECTION-A
Statics: Basic notation, Newton Laws of motion, parallelogram law of forces, resultant of two
collinear forces, resolution of forces, moment of a farce, couple, theorem on moments of a couple,
coplanar [orces, resultant of three coplanar concurrent forces, theorem of resolved pants, resultant
ol tno forces acting on a rigid body. Equilibrium of two coneurrent forces, equilibrium condition
fior any number of coplanar concurrent forces. Lami's h-p theorem,
Friction: Definltion and nature of friction , laws of friction, Centre of gravity,

SECTION-B

Dynamies: Motion of a particle with constant acceleration, acceleration of falling bodies, mation
under gravity. motion of & body projected vertically upward, motion of two particles connected by
# string. molion along a smoath inclined plane, constrained motion along & smooth inclined plane.
Simple harmonic motion, clastic string, simple pendulum.

Projectile, Work, Power, conservative fields and potential energy, work done against gravity,
potential energy of o gravitational field.

Pedagogy: The instructor should lay smphasis on the importance of the subject in deciding

about the stability eriteria of everyday structures,

Books recommended;
I} §.L. Loney: The elements of statics and dynamics, 5 edition, Cambridge University Press,
1947.

2) J. L. Synge and B. A. Griffth : Principles of Mechanics, Published by Nabu Press,
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MATB-J602T: Fundamentals of Geonsetry

Course Quicomes: .
COF o understand the geomelric siructures.

_|_1_r

€1)] TTo understand the behavior of canics.
€03 | To understand the concept of tangent and narmal.

O04 T aderstand the hehavior of central and non-central conics,
COF T understand the conseph of conicaids,

L1 9 University Exam: 0
L Internal Assessmenl: 30
Time Allowed: 3 hours Tatal: 100

INSTRUCTIONS FOR THE PAPER-SETTER
The question paper will consist of three sections A, B and €, Sections A and B will have four
Questions each from the respective sections of the syllabus and Sectica € will consist of one
compulsory question having fen shan nsiver type queslivas covering the entire syllabus
llltllrf:lrrnly. Each question in Sections A and B will be of 10 marks and Section € will be of 30
mi

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to atiempt five questions in 8l selecting two questions fram exch of jhe
Sections A and B and compuliory question of Section C.

Section -A
Conie seetians | General equation of a conic section, weniifieation and fracing ol variows cerves
based on eccentricity,
Parabola: derivation from the cani seetion equation, different farms af 3 parshola vertes wangn,
shifted vertex), concept of tangent and normal, parsmeisie snuathons ol § parabels, aulse of s peint
pole of a given line, extremities of the focal char of the parabels. geometsieal praperies of
subtan gent and subnormal,
Ellipse: definition and derivation, the standaed equation, the busic atructure related 1o ixey, foei
and (he latera reeta, \angent and normal, propesies of (he cccentric angles, equi ~<Onjugate
diameters.
Hyperbola : definition and derivation, iransverss aad conjugale axes, asympiotes ol 3 hyperboly
pair of wngents, equation referred to the ssymptoles s axes, conjugate hyperbole, rectangylae
hyperbalu,

Seetion -0

Enteeduction (o Conlealds  Genernl concept of conienid s hree dimensionnl unnbogs of coniy
sectlons, general form of the equation, Types ol Canicasds: 1lipsold. 1y perbetold ol ane by
Hyperbolold of two Sheets, Paraboloid ol revulution telliptic snd hyperbolic). arigin. o mmey,
axiy of iniersecrion, trates on coordinate planes,
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Central C.unicqid;' Sphere - the general from, standard L

ds: form, cquation th four non coplanar
points. Concentric spheres, intersection of sphere and a straight line, un::plmr: sphere,
orthogonal spheres, radical plane of two spheres, radical axis of three spheres.

f?“"““' h““lﬂ‘mmlim.mlim with vertex at origin, cone with a given vertex and 8
given conic for base. enveloping cone 1o & conicoid , tangent plane of the cone, quadric cone, right
circular cone, reciprocal cone.

Non-ceatrul Conicoids: Cylinder: quadric cylinder, right cireular cylinder, standaed form.
parabolic cylinder. elliptic cylinder. hyperbolic cylinder, enveloping eylinder to a conicoid.

Recommended Texthooks;

|. Coardinate Geometry by S.L. Loney, A.LT.8.5. Publishers, India. Reprint. 2009
2. Analytical Solid Geometry by Shanti Narayan and P.K. Mittal, 5. Chand Publishing. 2007
3. Pane and Solid Cieometry by 1M, Ao, Springer-Verlag New York Inc. 2008
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