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Course Objectives:
After completion of the course students wil l  be able to apply knowledge of part ial

cl i f ferentiat ion, mult iple integrals, vector calculus, optimization, matrices and inf inite

series in theircorresponding siudy area-

1 Calculus of two and.more variables

1.1 Part ial di i ierentiat ion
'  1 .1 .1  Par t ia l  der ivat ives of  f i rs t  and h igher  o ider

(6 hours)

1.1.2 Homogeneous function: Euler's theorem for iwo and three variables

Total derivatives and differentials, differentiation of composite and

implicit functions
1.1.3 Jacobians and their  propert ies

1.1.4 Extreme values of two and tlrree variables. l--agrange's multiptier

1.1.5 Application in optimization of function oi two ,rariables in one

Constraint

Multiple integrats $ hours)

2.1 Double integrals in Cartesian and Polar form. Change of order of

integration
2.2 Triple integrals in Cartesian, cylindrical and sphericai coordinates

2.3 Area, volume, moment of inertia, mass and centroid by double and triple

integrals
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3 Vec io r  ca lcu ius  112  hours i

3.1 Review of scalar and vector products , scaiar and vecior triple product,
:

scalar and vector product of four vectors

3.2 Vector differentiation and integration, their geometrical meaning, velocity

and accelerat!on
3.3 Vector differential operators : Gradient , directional derivatrves, divergence-

and cur l
3.4 Line integrals , independent of path, conservative and irrotational vector

fields, scalar Potential
3.5 i i l t i :o,j i ;ci iori tu Greer-r's l ircorerfl anci i is appiiuaiiurr

3.6 Surtace integrais, calculation of Flux

3.7 Volume integr.als, Gauss Divergence theorem{wiihout proof) and its

application in evaluation of surface integrals

3.8 lntroduction to stoke's iheorem and its application

4 Laplace Transform (7 hours)

4.1 Definit ion of Laplace transform, condition for existence, Laplace transforms

of some elementary functions , properties of Laplace transform, shifting and

change of scale ProPerties
4.2 Inverse Laplace transform, uniqueness of inverse Laplace ti-ansform,

properties of inverse Lapiace transform

4.3 Laplace transform of derivatives atttJ integral, multiplication and division by

tn the convolution theorem
4.4 Laplace transform of Heaviside's unit function, Dirac-delia functron and

periodic functions
4.S Application of Laplace transform to or"dinary differential equations

5 Matrices {B hours)

I 5.1 Review of algebra of real and complex matrices

5.2 Rank of matrices and its application in system of l inear equations

5.3 Vector space, l inear dependence and independence

5.4 Eigen values: cayley Hamilton theorem and its applications

5.5 Eigen vectors, diagonalization of matrices

5.6 Reduction of quadratic forms into canonical forms (three variables oniy)

6 Sotut ion of  d! i ierent ia l  equat ion in ser ies and special  funct ions {5 hours)

6.1 Power ser ies method
6.2 Bessel 's funct ions.  Introduct icn,  p i 'opert ies anc app! icat ion

6.3 Legendre's function: Inti 'odirction, properties anci applicati 'rn

Tutar ia i

. There shail be reiatecj tutoriajs exercised in ciass and qiven as .regular hcmeworK

exercise. Tuicriai cai 'be .Fg,.fqi lcl,vinE fci gacl.]  specif ied cnapte is



1. Techniques of partial dii iei 'entiation , differentiation of corrposite and implicit
functions , total derivaiives, and related exercises

2. 
' 

Exercises related to Fuler's theorem
3. Exercises related to extreme values of two and three variables
4. Change of  order of  integrat icn in mult ip le integrals
5- Exercises related to application of double and tripte integrals in finding area,

volume, moment of inertia, rnass and centroid
6. Examples related to revision of scalar and vector product of two and three

vactors
7. Problerns on gradient , directional derivatives, divergence ancj curl
B. Exercises on l ine integrals, independent of path
9. Exercises on sur-face integrais
10. Exercises on Green's theorern, verif ication and application in calculating l ine

integrals
11. Verif ication of Stoke's theorem, application
12. Verif ication of Gauss' Divergence theorem , and application in calculating

surtace integrals
13. Exerclses related to Laplace transforrns
i4. Exercises inverse Laplace transforms
15. Exercises related to application of Laplace transform to ordinary differential

equations
16. Exercises related to Laplace transform of Heaviside's unit function, Dirac-

delta function and periodic functions
17. Rank and soluticn of simultaneous equations
18. Eigen values and eigen vectors, diagonalizaiion problems
'19. Exercises related to reduction of quadratic forms into canonical forms
20. Exercises relate to Bessel's function and Legendre's porynomial

Final Exarn
The questions wil l cover all the chapters in the syllabus. The evaiuatiorr scheme will be
as indicated in the table below:

* There may be minor deviation in marks i l isir- ibui jcn. ' \ \
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